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1.0 INTRODUCTION 

1.1 AUTHORIZATION 

This report has been prepared by HALLIBURTON NUS Environmental Corporation 
(HALLIBURTON NUS) 'as part of EG&G Subcontract Number PC84017JB. This report is 
defined as Deliverable Number 224C . The purpose of this report is to summarize 
and evaluate the characterization data collected for saltcrete in the following 
waste forms: 

e Triwalls 
e Half-crates 
e Triwalls in metal containers 

1.2 BACKGROUND 

Saltcrete is generated by solidifying the nitrate salt residue which is formed 
in an evaporation process at the Liquid Waste Treatment Facility located in 
building 374 of the Rocky Flats plant in Golden, Colorado. In simplified terms, 
the 374 wastewater treatment operation can be. broken into three processes. 
Depending on its radiological contamination and point of origin, wastewater can 
go straight into any one of the three treatment processes; however, inside the 
facility, the processes are interrelated. The three basic processes are: 

( 1 ) Evaporation 
(2) Flocculation/precipitation 
(3) Sludge dewatering 

The flocculation/precipitation activity is designed for the removal of 
radioactive material. The settled sludge from this process goes to the sludge 
handling step and the overflow goes to the evaporator. The evaporator also 
receives less contaminated wastewater directly. The residue or concentrated salt 
solution from the evaporator is a 35 percent nitrate salt' solution which is 
subsequently dried in a spray dryer. The spray dried salts are mixed with cement 
to immobilize particulates and remove the oxidizer and corrosive characteristics 
of the salt and/or concentrated salt solutions. The resulting waste form is 
referred to as Saltcrete (Rockwell International, 1989). 

The saltcrete process was developed in 1985. The process combined 55 wt% salt, 
18 w t %  cement and 27 wt% water with a water to cement ratio of 1.5. Shipping 
delays caused the need for the solidified blocks to be stored on site. This 

Deliverable 224C - fnternel Draft 
SALTCRETE UASTE CHARACTERIUTIOW REWRT 1-1 



outside storage, combined with the high waste loading and high water to cement 
ratio, ultimately caused some blocks to fail. In June of 1989 the formulation 
was changed to incorporate additional cement which yielded a formulation of 
approximately 51.3 wt% salt, 22.2 w t %  cement and 26.5 wt% water with a water to 
cement ratio of 1.19. However, this new formulation also began to fail due to 
expansion. 

Originally, the salt was a waste created from the plutonium production 
operations. This waste contained a high amount of nitrate compounds and has aa 
approximate' composition as given in Table 1-1. The plutonium production 
operations were halted in December of 1989, as a result of this, the chemical 
makeup of the salt produced after the shutdown differs significantly from the 
original salt. No high nitrate waste streams were incorporated into the salt 
after this change in waste by-products produced. 

HALLIBURTON NUS has been awarded a contract to stabilize the various forms of 
saltcrete located at the Rocky Flats Facility. One of the initial tasks of the 
project was the collection and analysis of the various forms of saltcrete samples 
to support the development of stabilization recipes. Specific goals of the 
saltcrete characterization program were as follows: 

0 Characterize the various forms of saltcrete. 

0 Determine the variability of constituents in each media within a 

saltcrete form. 

0 Determine the variability of constituents in each media between the 
various saltcrete forms. 

e Evaluate the compatibility of the various saltcrete forms to support 
any design options that include saltcrete consolidation. 

1.3 SCOPE OF' WORK 

The scope of work for the saltcrete pond characterization effort is defined in 
the Combined Deliverable Number 211B, 211C, 221B, and 221C, the "Pondcrete 
Sampling Plan, Saltcrete Sampling Plan, Pondcrete Analysis Plan, and Saltcrete 
Analysis Plan." This deliverable was prepared by HALLIBURTON NUS and approved 
by EG&G Rocky Flats in October 1991. Deliverable 212C, Saltcrete Sampling 
Procedure, provided the detailed sampling instructions for the various forms of 
saltcrete. This-deliverable was issued in November 1991. 
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TABLE 1-1 

APPROXIMATE COMPOSITION OF SALT PRIOR TO 
PLUTONIUM PRODUCTION OPERATIONS SHUTDOWN 

(DECEMBER 1989) 

NaNO, ’ Sodium N i t r a t e  4 4 . 3  wt% 
I I II KNO, I P o t a s s i u m  N i t r a t e  I 2 7 . 7  w t %  

N a C l  S o d i u m  C h l o r i d e  I 7 . 8  w t %  ll I 
KC1 P o t a s s i u m  C h l o r i d e  1 .8  w t %  

Na,SO, Sodium Sulphate 4 . 5  wt% 

K,SOL P o t a s s i u m  Sulphate 1 . 4  w t %  

Na,PO,. S o d i u m  Phosphate 0 . 8  w t %  

K,PO, Potassium Phosphate 0 . 4  w t %  

Na,CO, 6.8 w t %  

C a ( O H ) ,  4 . 5  wt% 
/ 
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2.0 SAMPLING AND ANALYSIS PROORAM 

2.1 SAMPLING LOCATIONS 
_ -  

The Sampling and Analysis Plan (HALLIBURTON NUS, October 1991) specified the 
collection of 60 discrete samples from the total population of Saltcrete 
(approximately 3,000 billets). The Saltcrete population was subdivided' into 
three groups; triwalls, half crates, and metal containers. Metal containers 
store triwalls that are damaged and store 2 to 3 triwalls. The number of 
samples collected from each subgroup was determined by proportioning the total 
number of samples between the three subgroups based on the total number in each 
subgroup. The proposed number of samples to be collected per subgroup was also 
proportionally divided between the 904 Pad and 750 Pad. 

I 

The primary difference between triwalls and half crates is that the triwalls were 
reported to contain a waste loading of 50 to 55 percent and the half crates have 
a waste loading of 33 to 35 percent. The waste loading consists primarily of 
nitrate salts. Triwalls were produced prior to April 1989 and half crates were 
produced from that time on. Additionally, it was reported that the waste loading 
may have changed over the production of triwalls and/or the half crates, 
therefore; it was necessary to obtain samples which were spaced throughout the 
time of production for each subgroup. 

One of the primary concerns of the sampling effort was to ensure that the samples 
were randomly selected. To ensure random sample selection the samples were 
selected using a multi-stage cluster sampling approach. The following approach 
was conducted for each subgroup and consisted of first determining all possible 
storage tents for a particular pad, then determining all possible storage stacks 
within each tent, and finally determining all possible sampling locations for 
each stack. This information was provided on maps which described each tent and 
stack within a tent for both the 904 and 750 Pad. These maps were provided in 
the Sampling and Analysis Plan in Appendix A and Appendix B which correspond to 
Pad 904 and Pad 750, .respectively. . 

The location of each sample that was to be collected, for each subgroup, was 
determined using a random number generation process. The process consisted of 
using a random number generator to first select a tent, then a stack, and finally 
a sample location. 
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Once all of the sample locations were selected, maps depicting the tents, stacks,. 
and locations were provided to EG&G. EGtG personnel then identified the 
production date of each billet that was selected for sample collection. These 
dates were then provided to HALLIBURTON NUS who verified that the billets 
selected for sample collection where adequately dispersed throughout the 
production time to determine if any significant variances in waste load ngs 
occurred for triwalls or half crates. 

Prior to commencement of the sampling activities, EG&G personnel mobilized all 
of the selected saltcrete billets, via forklift, from its respective storage 
location to Tent 10 and placed them inside the Permacon for sampling. All 
sampling was conducted inside of the Permacon to contain any contamination. 

Table 2-1 compares the proposed samples which were selected for collection with 
the actual samples that were collected in the field by pad number and 
subgroup/container type. Figures 2-1 and 2-2 show Saltcrete storage facilities 
for Pad 904 and 750, respectively. Figures 2-1 and 2-2 also present the proposed 
and actual number of Saltcrete samples collected by location (i.e., lay down area 
or tent number, and stack identification). Additional details of the sampling 
effort is provided in Appendix A. 

Review of Figures 2-1 and 2-2 along with Appendix A indicates that problems with 
tracking saltcrete billet origins were encountered during the actual eampling 
activities. Unconfirmed sample locations maybe attributed to the following: 

e HALLIBURTON NUS personnel were not permitted to 
accompany EG&G forklift operator(s) into Saltcrete 
storage areas in order to confirm each billet's identity 
and secure the sample location information. 

e Some billets designated for sampling were never 
relocated due to ongoing redistribution within the 
overall storage facility. 

e Only a partial sample origin description was found on 
some billets brought into the processing area. 

Tables 2-2, 2-3, and 2-4 summarize the samples collected for triwalls, half 
crates, and metals. Also provided in the tables are the production dates 
(accumulation date) of the Saltcrete billets. 
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TABLE 2-1 

SALTCRETE SAIIPLIYG -I 
SOLAR WYD/POIOCRETE PROJECl 
ROCKY FLATS PLANT, COLORAW . 

-rorp/ 
Container 

904 Pad 750 Pad 

Type 
Proposed Confirred Figure Praposed Confirred Figure 
Yo. of Yo. of References Yo. of Yo. of References 

SqYles SBllpleS in Text -1eS smples in Text 

Tr iual l  I 28 I 29 I 2-1 I 14 I 12 I 2-2 

Half crate I 0 I 0 I NA I 12 I 12 I 2-2 

Tr iual l  i n  Metal Container I 4 I 4 I 2- 1 I 2 I 2 I 2-2 

-1- frol 
Llnconfirred Pad. 

Locetim 

1 

0 

0 

NA - Not Applicable 
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-le Y d r  

SC-02408-1-1  

SC-02408-1  

SC-03408-1  

SC- 0308- 1-D 

SC- 04408- T 

SC-05410-1  

TABLE 2-2 
TRIYALL W L E  aKLECTlQl SUWARY - SMTCRETE 

9#AR wy)/POlBcRETE PROJECT 
lloon FLATS PLANT, QKORAW 

T r i u a l t  No. Container T y p e  -le T y p e  

PIA NA TRIP BLANK(1) 

03873 TRIUALL ROUTINE 

0391 2 TRIUALL ROUTINE 

0391 2 TRIUALL DUPLICATE 

03874 TRIUALL ROUTINE 

03890 TR I UALL ROUTINE 

Date -led 

01 - 13-92 

Date 

NA 

01 -13-92 

01 - 13-92 

01 - 13-92 

01-13-92 

01 - 13-92 

05-17-88 

05 -22-88 

05-22-88 

05- 17-88 

05-19-88 

11 SC-07408-1  04226 TRIUALL ROUTINE I 01-14-92 I 08- 06- 88 I I I 
1 1 

sc - 064 10- T 

SC-08408-1  I 13524 I TRIUALL I ROUTINE 01-14-92' 09-28-87 
1 1 

03956 TR 1 UALL ROUTINE 01 -13-92 06-23-88 
1 

SC-14408-1-B NA NA RINSATE BLANK 

SC-15408-1 -1  NA NA TRIP BLANK (1) 

SC-15408-1  04174 TRIUALL ROUTINE 

01 - 15  -92 NA 

0 1 - 1 5 - 9 2  NA 

01 - 1 5 - 9 2  08- 17-88 
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SC- 16408- T 

SC-17408-1  

SC-185XX-T 

sc -195xx -T  

sc- 205xx - T 

SC-215XX-T 

2 -6 

~ 

04 162 TR I UALL ROUTINE 0 1 - 1 5 - 9 2  08-09-88 

02828 TR I UALL ROUT I NE 0 1 - 15  -92 04-10-87 

02225  TRIUALL ROUTINE 01 - 15-92 10- 13-86 

0301 1 TRIUALL ROUTINE 01-15-92 05 - 22-87 

02585 TRIUALL ROUTINE 01-16-92 02- 02-87 

02237 TRIUALL ROUTINE 01 - 16-92 12- 23-86 
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-le Y&r 

TABLE 2-2 
T R I W L  -LE QKLECTIOI -I - S M T C R n E  
PACE 2 

kcurulation 
T r i m 1 1  Yo. Container T y p e  -le T y p e  Date -led Date 

SC-23408-1 

SC-24408-1 

SC- 25408- T 

SC-26408-1 

SC-02408-1-1 I NA I NA I TRIP BLANK(1) I 01-13-92 I NA 
I I I i 

03456 TRIUALL ROUTINE 01-16-92 09- 22 - 87 

04084 TR I VAL L ROUTINE 01-16-92 07-07-88 

02549 TR I UAL L ROUTINE 01-16-92 01 -02-87 

1 0 - 29-87 03653 TRIUALL ROUTINE 01-16-92 

sc-225xx-T I 03137 I TRIUALL I ROUTINE I 01-16-92 I 07-10-87 

sc- 275xx - T 03125 TRIUALL ROUTINE 01-16-92 07-10-87 

SC-29408-1 

SC-30408-1 

SC-285XX-T I NC I TRIUALL I ROUTINE I 01-16-92 I 06- 25 -89 
I 1 

04160 TR I UAL L ROUTINE 01-16-92 08- 05-88 

ROUTINE ' 01 - 16-92 04-05-87 02793 TRIUALL 

SC-31XXX-1-1 

~~ ~ ~~ ~~~~ 

N/A N/A TRIP BLANK (1) 01-20-92 NA 

SC-31XXX-T 

sc-325xx-T 

03440 TRIUALL ROUTINE 01-20-92 09- 20-87 

02410 TRIUALL ROUTINE 01 -20-92 07-10-87 

SC-33XXX-T 

~~ 

03018 TRIUALL ROUTINE 01-20-92 05-28-87 

sc-34xxx-T 02539 TRIUALL ROUTINE 01-20-92 12-26-86 

SC-355XX-T 

SC-355XX-1-1-U 

SC-355XX-1-F 

SC-38408-1 I 03886 I TRIUALL I RINSATE I 01-20-92 I 05-19-88 

05 -27-87 03037 TRIUALL ROUTINE 01 -20-92 

NA NA TRIP BLANK (2) 01-20-92 NA 

NA NA FIELD BLANK 01-20-92 NA 

SC-355XX - T - B NA NA RINSATE BLANK 01 -20-92 NA 
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SC-36408- T 

SC-37408-T 
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04634 . TRIUALL ROUTINE 01 -20-92 12- 11 -88 

0381 7 TRIUALL ROUTINE 01 - 20 - 92 05-13-88 

SC-37408-1 -D 0381 7 TR I UALL DUPLICATE 01 -20-92 05-13-88 

SC-39408-1 04381 TRIUALL ROUTINE 01 -20-92 10- 04 - 88 

SC-424XX-T . .- 

SC-424XX-1-F 

. 04440 TRIUALL . ROUTINE 01 -20-92 10-08-88 

NA NA NA FIELD BLANK 01 -20-92 



TABLE 2-2 
TRIYALL -LE aKLECTIOl SUllARY - SALTCRETE 
PAGE 3 

’ 

T r i w e l l  No. 

NA SC-02408-1-1 

SC-435XX-1-D 

AcarPulat ion 
Container Type -le Type Date -led Date 

WA TRIP BLANK(1) 01 -13-92 NA 

SC-445XX-T I L  03093 

11 SC-445XX-1-B 

~~~ 

TRIUALL ROUTINE 01 -20-92 UNKNWN 

03287 I TRIUALL I ROUTINE 01 -20-92 06- 07-87 
I I 

03287 I TRIUALL I DUPLICATE I 01-20-92 I 06-07-87 

NA I NA I RINSATE BLANK I 01-20-92 I NA 

KEY 

(1) 
(2) 
SLA South Laydom Area. 
NA Not Applicable 
NC No confirmed t r i u a l l  nuher .  

Trip Blank accompanied Routine and Duplicate Sal tcrete Sanples. 
Trip Blank accompanied Aqueous samples (i.e., Rinsate 8 F i e l d  Blanks). 
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TABLE 2-3 

HALF CRATES SAlPLE ODLLEeTIQl -I - SALTCRETE 
SOUR WY)/WlO)CRETE PROJECT 

FIATS P U T ,  OOLORADO 

(1) 
(2) 
SLA South Laydom Area. 
N k ’  Not Applicable 

Trip Blank acconpenied Routine and Duplicaate Saltcrete Sarrples. 
Tr ip Blank accampanied Aqueous serrples (i.e., Rinsate 8 Field Blanks). 
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TABLE 2-4 

N3MS -LE QKLEClIQl  S U u l i R Y  - S A L T W E  
S a A R  W L D / P Q O m E  PROJECT 
IMo(I FLATS P I N T ,  QKORMO 

( 1 ) .  ' Trip Blank acconpanied Routine and Duplicaate Saltcrete Senples. 
NA Not Applicable 
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In addition to the samples associated with unique triwalls, metal containers, and 
half crates, a composite sample was produced. In all, three composite samples 
were produced and analyzed, one for triwalls, metal containers, and half crates. 
The sample was taken by combining an aliquot of the characterization samples, 
homogenizing and taking the sample from this material. Therefore, the composite 
samples taken represent an average of their respective populations. 

2.2 SAMPLING PROCEDURES 

Sampling was conducted in accordance with combined Deliverable 211B, 211C, 2218 
and 221C, "Saltcrete Sampling and Analysis Plan" and Deliverable 212C, "Saltcrete 
Inventory Sampling Procedure". All samples were collected by EG&G personnel with 
the exception of trip blanks which were provided by the analytical laboratory. 
HALLIBURTON NUS provided personnel to assist in sample bottle labelling, 
preparing.the chain-of-custody forms and maintaining the field log book during 
each shift that EG&G personnel obtained Saltcrete samples. HALLIBURTON NUS' 
personnel were not trainedto enter the permacon and therefore observed sampling 
activities through a viewing port. The responsibility for filling out sample 
data Sheets was assigned to trained EG&G personnel who were inside of the 
permacon during sampling. Additionally, Mr. Jack Templeton (Brown & Root, Inc.) 
was EG&G trained for permacon entry where he inspected or oversaw the inspection 
of the contents of each triwall container. When there was a shortage of EG&G 
personnel available for permacon entry, Mr. Templeton filled out the sample data 
sheets. 

AB mentioned all sampling was conducted in accordance with Deliverable 212C. Any 
deviation from the procedures due to conditions encountered in the field are 
documented in the field log book (Appendix D). A summary of the equipment 
employed in the collection of both chemical and physical portions of each 
Saltcrete sample is provided in Appendix A. Copies ofthe chain-of-custody forms 
and the sample data sheets can be found in Appendix E and F, respectively. 

2.3 ANALYTICAL PROGRAM 

2.3.1 Laboratorv Analvses 

The laboratory analytical program for Saltcrete is summarized in Table 2-5. The 
rational for selecting these parameters was to provide input to the 
solidification formula development and was required to address various regulatory 
concerns, mainly the Land Disposal Restrictions (LDRs) from 40 CFR 268. An 
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TABLE 2-5 

Target Detect im DQO Level 
Limit  Analyt ical Method (1 1 

I 

SUWARY OF ANALYSIS pRoo( 

SOLAR W Y ) / W Y ) m E  PROJECT 

ROCKY FLATS PUNT, -ORAD0 

~ 

Selected semivoletiles (2) 

~ 

I V  Per Uethod SU 3550/8270 - - -  

Chemical Characterization I I Saltcrete I Extracts I 
I I I I 

Arsenic 

Selected VOAs (2) I Per Uethod I SU 8240 I I I V  _ _ _  

I V  Per Method SU 3050/6010 - - -  
Bariun 

Boron 

C a h i  un 

Chromiun. Total 

I I V  Selected Alcohols (2) I ' Per Uethod I ASTU D 3695-82 I - - -  

I V  

I V  

I V  

I V  

Per Uethod SU 3050/6010 - - -  
Per Uethod SU 3050/6010 _ _ -  
Per Method SU 3050/6010 - - -  
Per Uethod SU 3050/6010 _ _ _  

Lead 

Mercurv 

I V  

I V  

Per Uethod SU 3050/6010 - - -  
Per Uethod, SU 7471 - - -  

Nickel I V  Per Uethod SU 3050/6010 ---  
Seleniun 

Si lver 

Magnes i un 

Sodiun 

I V  Potassiun Per Method SU 3050/6010 _ _ _  
Cement Content (Ca/Al/Fe) Per Uethod SU 3050/6010 SU 3010/6010 111 

I V  

I V  

I V  

I V  

- - -  Per Uethod SU 3050/6010 

Per Uethod SU 3050/6010 - - -  
Per Method SU 3050/6010 _ _ _  

SU 3050/6010 _ _ _  Per Uethod 

I I I I I V  Cyanide (Total 8 Amenable) Per Uethod ASTM D 2036' ASTU D 2036 

Total Organic Carbon 

TCLP Leach 

1 w/kg  8 1 mg/l Ualkley-Black EPA 415.1 I 1 1  

Per Uethod SU 1311 SU 1311 
I I I I 

Arsenic 

Bariun 

SU 3010/6010 I V  

SU 3010/6010 I V  

Per Uethod ---  
Per Uethod _ _ _  

I I I I I V  C a h i  un Per uethod - - -  SU 3010/6010 
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AnalY=S 

Olemi ca 1 Character i zet i on 

Chromiun (Total) 

Lead 

Mercury 

Nickel 

Se 1 eni u n  

TABLE 2-5 
suI (ARY OF ANMYSIS PROGRAn 
SOUR --CRETE PROJECT 
PAGE 2 

T e w t  Detection wo Level 
L imit  Analyt ical Method (1) 

Salterete Extracts 

Per Method - - -  SU 3010/6010 I V  

Per Method - - -  SU 3010/6010 I V  

Per Method - - -  su 7470 I V  

Per Method --- SU 3010/6010 \ I V  

Per Method - - -  SU 3010/6010 I V  

I 
I 
I 
I 
I 
1 
I 
I 
I 

S i  lver 

PH 

Per Method - - -  SU 3010/6010 I V  

--- _ _ _  EPA 150.1 111 

Phosphate (Ortho) 

Sul  fate 

I I I I ---  - - -  ASTM Leach - - -  ASTM D 3987-85 

0.01 mg/l - - -  EPA 365.2 I 1 1  

1.0 m/l ---  EPA 375.4 I l l  
~ 

N i t ra te  

Ch lo r ide  

0.1 mg/l --- EPA 353.2 111 

2 m/l --- EPA 325.3 . I l l  

TDS I 1 mg/L EPA 160.1 I I 1 1  - - -  

- - -  Bulk Density I I Agronomy No. 9 I - - -  

Moisture 

K a r l  Fisher Method 

Gravimetric Method 

I l l  

I l l  

- - -  ASTM E203 - - -  
- - -  ASTM 02216 --. 

. .  
Swell Test 

Specific Gravity 

Viscosity 

Atterberg Limits 

Part ic le Size 

I ' -  

I l l  

I l l  

I l l  

I l l  

_ _ _  ASTM D 854/ D 1429 - - -  
- - -  ASTM D 1084 - - -  
- - -  ASTM 0 4318 - - -  
- - -  ASTM 436-86a - - -  
. - -  I - - -  

FREE WELL TEST I (HOLTZ 8 GIBES, I 
Deliverable 226c - Internal D r a f t  
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- 
Target Detection wo Level 

L imit  Analyt ical Method (1) 

chemical Characterization Saltcrete Extracts 

111 - - -  Unconfined Conpressive Strength - - -  ASTM (39-86 

(UCS) 

Petrographic Analysis - - -  I 1 1  - - -  N/A 

Rad Parameters 

111 - - -  SU 3050/EPA 900.0 - - -  Gross Alpha & Gross Beta - 

I '  
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 

TABLE 2-5 
su+IARY OF ANALYSIS PROcRAn 

Sam W)ID/WYDCRETE PROJECT 

PAG€ 3 _ -  

(1) Deliverables f o r  DPO Level 1V parameters are as close t o  CLP as possible. Deliverables fo r  
DPO Level I 1 1  parameters include signed and dated chain-of-custody forms, calculations, copies 
of analyst logbooks, and data sunnaries. 

(2) FOO1, F002, F003, and F005 (spent solvents) Land Disposal Restr ict ions (LDR) analytes. 

Select VOAs Select Semivolati les Select Alcohols 

Tetrachloroethene 
Trichloroethene 
Methylene Chloride 
l,l, 1-'Trichloroethane 
Carbon Tetrachloride 

Cyclohexanone 
Pyridine 
2-Nitropropane 
1,2-Dichlorobenzene 

Chlorobenzene 
1,1,2-Trichloro-1,2,2-Trif luoroethane (Freon 113) 

-Trichlorofluoromethane 
1,1,2-Trichloroethane 
Xylenes (Total) 
Acetone 
Ethyl Acetate 
Ethylbenzene 
Ethyl Ether 
Methyl Isobutyl Ketone 
Toluene 
Methyl Ethyl Ketone 
Carbon Disul f ide 
Benzene _ _  

Delivereble 224C - Internal  Draf t  
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N-butyl Alcohol 
Methanol 
I sobut an0 1 
2-Ethoxyethanol 
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I 
I 
I 
I 
I 

overview of the LDRs, and specific analyses and rationale was provided in Section 
1.4 of the combined Saltcrete and Pondcrete Sampling and Anaiysis Plan (combined 
Deliverable 211B, 211C, 221B, and 221C). 

Analysis of select VOAs, select semi-volatiles, select alcohols, metals, cyanide, 
and TCLP parameters were conducted to achieve a data quality objective Level IV. 
This provides data of a quality similar to that required for CLP (i.e., legally 
defensible data). All other parameters are considered engineering data and only 
require a DQO level of 111. 

2.3.2 Field Measurements 

EG&G employed a penatrometer to obtain five compressive strength measurements per 
Saltcrete sample. Readings were taken at the center and four quadrants on the 
exposed face of the triwall and half crate. Theee results are provided in 
Section 3.0. 

2.4 DATA VALIDATION AND EVALUATION 

All laboratory analytical data were subjectedtothe process of data validation. 
Formal data validation is a systematic review and evaluation of data that serves 
as an independent QC check of the laboratory results. It is also a means of 
evaluating laboratory performance and determining the impact, if any, or non- 
compliances of the data. Through the use of data qualifiers, validation lends 
interpretive guidance concerning proper usage and limitations of the data. 

Data validation was conducted in accordance with the EPA "Laboratory Data 
Validation Functional Guidelines for Evaluating Inorganic Analyses" and 
Laboratory Data Validation Functional Guidelines for Evaluating Organic (and 

, Inorganic) Analyses" as applied for use within EPA Region VIII. The validation 
performed on Saltcrete characterization samples.was the same as, which would be 
performed on Contract Laboratory Protocol (CLP) samples. 

Internal memoranda documenting the validation process were prepared and are 
included in Appendix C. These memoranda explain the findings of the validation 
process, interpret the actions taken on the data, and summarize the data 
qualifiers assigned. The results of the validation process have been entered 
into the database in Appendix C. 

Saltcrete summary tables were prepared to facilitate review and interpretation 
of the data. -These tables are included in Section 3.0. The tables include 

Deliverable 224C - Internal Draft 
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information on t h e  frequency of p o s i t i v e  d e t e c t i o n s  wi th in  t h e  t o t a l  sample set, 
t h e  range  of p o s i t i v e  de t ec t ions ,  t h e  mean concent ra t ion ,  t h e  s t anda rd  d e v i a t i o n ,  
and t h e  r e l a t i v e  s tandard  devia t ion .  The p re sen ta t ion  and i n t e r p r e t a t i o n  of data 
is  r e l a t i v e l y  s t r a i g h t  forward when a given a n a l y t e  i s  detected i n  a l l  t h e  

samples. However, t h e  s i t u a t i o n  i s  complicated when a n a l y t e s  are d e t e c t e d  i n  
some samples but  no t  i n  others. Even though q u a n t i t a t i o n  w a s  no t  possible a t  t h e  

stated d e t e c t i o n  l i m i t  i n  a given sample, it does not  n e c e s s a r i l y  mean t h a t  t h e  
a n a l y t e  w a s  not  present .  I t  i s  poss ib l e  t h a t  t h e  a n a l y t e  is  p r e s e n t ,  bu t  a t  a 
concen t r a t ion  less than  t h e  q u a n t i t a t i o n  l i m i t .  This  problem is exacerba ted  when 
t h e  d e t e c t i o n  l.imits are e l eva ted  because of mat r ix  i n t e r f e r e n c e s .  

EPA has recognized t h e  problem, e s p e c i a l l y  where a n a l y t i c a l  d a t a  are used as t h e  

bases  f o r  q u a n t i t a t i v e  r i s k  assessment. Current guidance (USEPA, 1989) ca l l s  f o r  
a s s ign ing  a va lue  of one ha l f  t h e  d e t e c t i o n  l i m i t  t o  non-detect samples f o r  
s ta t i s t ica l  a n a l y s i s .  Th i s  is  not  a p e r f e c t  s o l u t i o n ,  and it can produce 
apparent  i n c o n s i s t e n c i e s  i n  t h e  data. For ins tance ,  it i s  possible f o r  a mean 
concen t r a t ion  t o  be h igher  t han  t h e  maximum q u a n t i t a t e d  value.  Th i s  can r e s u l t  
when e l e v a t e d  detection l i m i t s  r e su l t .  i n  a nondetect  va lue  r epor t ed  by t h e  
l abora to ry ,  b u t  one ha l f  t h e  de t ec t ion  l i m i t  being h ighe r  t han  any of t h e  
p o s i t i v e  q u a n t i t a t i o n s .  For t h i s  reason, t h e  mean, s t anda rd  d e v i a t i o n ,  and t h e  

r e l a t i v e  s t anda rd  d e v i a t i o n  m u s t  be eva lua ted  w i t h  cons ide ra t ion  of t h e  frequency 
of d e t e c t i o n  and t h e  d e t e c t i o n  l i m i t s  of non-detect ana lyses .  The da tabase  i n  
Appendix B i nc ludes  t h e  q u a n t i t a t i o n  limits for a l l  non-detect ana lyses .  
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3.0 ANUYTICAL DATA EVALUATION 

3.1 FIELD MEASUREMENTS 
.. . 

During saltcrete sampling, visua,  observa t ions  of inc iv--lal  s a l t c r e t e . s a m p l e s  
w e r e  made. Also, penetrometer readings  w e r e  t aken  on t h e  t o p  and fou r  s i d e s  of 
each sample. The important observa t ions  and t h e  penetrometer data are summarized 
i n  Table 3-1. 

3.2 TRIWALL ANALYTICAL DATA 

A t o t a l  'of 42 t r i w a l l s  p l u s  t h r e e  d u p l i c a t e s  w e r e  analyzed f o r  c h a r a c t e r i z a t i o n  
of t h i s  populat ion.  The t r i w a l l  a n a l y t i c a l  data are summarized i n  Table  3-2. 

Eight  i n d i v i d u a l  v o l a t i l e  organic  a n a l y t e s  w e r e  d e t e c t e d  i n  one or more samples. 
The most f r equen t ly  de t ec t ed  compounds w e r e  2-butanoneI d e t e c t e d  i n  t e n  samples, . 

and to luene ,  de t ec t ed  i n  e leven  samples. Acetone was d e t e c t e d  a t  t h e  h ighes t  
concent ra t ione ,  bu t  i n  only  s i x  of t h e  samples. None of t h e  vo la t i le  o rgan ic s  
w e r e  p r e s e n t  at  concen t r a t ions  t h a t  could exceed their  r e s p e c t i v e  LDR Standards 
i n  t h e  TCLP Z H E  l eacha te ,  conserva t ive ly  assuming t h a t  ' a l l  of  t h e  v o l a t i l e  
compound would leach.  

. 

N o  t a r g e t  semi-vola t i le  organics  or a l coho l s  w e r e  de t ec t ed  i n  any of t h e  samples. 

A l l  of  t h e  t a r g e t  m e t a l  compounds w e r e  de t ec t ed  i n  a t  least one sample, wi th  t h e  
except ion  of mercury. Of t h e  RCRA t o x i c  metals, none w e r e  detected a t  
concen t r a t ions  s i g n i f i c a n t l y  higher  than  i n  t h e  o t h e r  t w o  popula t ions .  However, 
t h e  r e l a t i v e  s tandard  dev ia t ions  of t h e  metals w e r e  higher  f o r  t r i w a l l s  t h a n  for 
metals c o n t a i n e r s  and ha l f  crates, i n d i c a t i n g  a higher  v a r i a b i l i t y  i n  t h e  data. 
Cadmium, n i cke l ,  and s i l v e r  w e r e  de t ec t ed  i n  one or more TCLP l e a c h a t e  samples 
above t h e i r  r e s p e c t i v e  LDR s tandards .  The r egu la to ry  impact of t h e s e  data are 
d iscussed  i n  more d e t a i l  i n  Sec t ion  4. T h e  s a l t  loading i n  t h e  t r i w a l l s  is a l s o  
d i scussed  i n  d e t a i l  i n  Section 4 .  

The concen t r a t ion  of n i t r a t e s  i n  t h e  ASTM leacha te  w a s  approximately t w i c e  t h a t  
f o r  ha l f  crates, which agrees w i t h  t h e  repor ted  r educ t ion  of n i t r a t e s  i n  t h e  salt  
w a s t e  as a r e s u l t  of c e s s a t i o n  of plutonium process ing  i n  December 1989. The 
ma jo r i ty  of sal tcrete  ha l f  crates w e r e  made a f t e r  t h i s  da t e .  
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SARLE 

SC01408n 

1 PEWETROlETER READINGS 
TOWS/SQ. FT YT/DRY M I D S  PRESENT FREE LIQUID 

2.0,  3.75. 5.0. 2.75, 5.0 Dry ND NOne 

4.5,  4.5, 4.5,  2.5,  4.5 Dry No None SC02408T 

5.0. 2.5, 2.5,  4 .0 ,  2.0 SC03408T Dry w/particulates 

SC04408T 

A l l  tes t  ~ 5 . 0  

A l l  tes ts  ~ 5 . 0  

SC0541OT Very Dry No None 

Very Dry No #One SCo641OT 

3.5,  2.0, 3.0,  3.0, 2.5 

1.5, 0 ,  1.0,  1 .5 ,  1.5 

SC07408T Dry No None 

Dry No N e  SC08408T 

4.5. 4.5. 4.5, 4.5,  4.5 SC09408T Dry No None 

SC10408T 

A l l  tes ts  = 5.0  

SC11408T 

D r Y  No None SC12408T 

TABLE 3-1 

FIELD DATA SUwARI 
SALTCRETE U S E  CIIMACTERIZATIQI SARLING 

ROCKY FLATS PLANT, OOLORAW 

No None 

A l l  tes ts  >4.5 I No I ' "- Dry-danp ins ide I 

I 4 .0 ,  5.0 ,  5 .0 ,  4.5,  4.5 None I No I D r Y  

A L L  tests  = 5.0 I Dry w/denq center 

~~ 

None 

VISUM OBSERVATIOW 

Uhi te  w/orange s t r ipes  
c r u h l y  

L ight  gray, hard, f laky  
crunbles, dusty 

l i g h t  gray, so& 
par t icu la tes rock s a l t  
size, breaks i n t o  
granules eas i ly  

Gray, f ine granules 
present w/clay- l i ke 
properties, crunbly 

L ight  gray/white, very 
dry and hard 

Gray/white, hard and 
f Lakv 

L igh t  brown, dry, f i n e  
powder Leaking 

Gray, NH smell, s t i c k y  
tut c r d l e s  

Gray w/white marbting, 
NH3 smell, flaky, not 
s t i c k y  

Gray w/white streaks, 
crunbled i n t o  mediun t o  
coarse sand 

Gray u/white streaks, 
breaks i n t o  harder 
c l m  

Uhite/gray, material 
can be formed and 
smeared, c l a y - l i k e  



TABLE 3-1 
FIELD DATA S U l u R Y  
SALTCRETE YASTE C W C T E R I U T I O W  SAWPLIMG 
ROCKY FUTS PWIT, aKORM0 
PACE 2 



TABLE 3-1 
FIELD DATA SUIURY 
SALTCRETE UASTE CHARACTERIUTlOll sAlpLIY6 
ROCKY FLATS PLANT, COLORADO 
PACE 3 

SMPLE 

SC26408T 

PEWETRUETER READINGS 
TWS/SQ. FT IIET/DRY VOIDS PRESENT FREE LIQUID 

4.0,  4 . 5 ,  4.5,  5 .0 ,  4.5 Ory-denp No None 

SC275XXT 

SC285XXT 

SC29408T 

~~ 

A l l  t es ts  = 0 Dry No None 

A l l  tes ts  = 0 Dry top - Yet ins ide No None 

4.5 ,  3 .5 ,  2 .0 ,  1.0, 2.5 Dry No None 

SC30408T 

SC31XXXT 

A l l  tes ts  - 5.0 Dry No None 

4.5 ,  4 .5 ,  4.0,  2 . 5 ,  2.0 D r Y  No None 

SC325XXT 

SC33XXXT 

SC34XXXT 

I I I I 

~ ~ 

1.0. 0.5 ,  1.25, 0.75, 0 Very dry No None 

4.5, 4.5, 4.5, 4 . 0 ,  4.0 Dry No None 

4.5, 2.75, 3 .0 ,  2.0, 3.0 Some moisture No None 

VISUAL OBSERVATIDll 

SC355XXT 

SC36408T 

SC37408T 

Gray/white, looks l i k e  
a i r  was present 

Vhite/off-white, 
expanded block, sand- 
l i k e  

m i t e  sand, very s o f t  
nushy c l a y - l i k e  

3.5.1 3 .0 ,  3 .0 ,  3 .0 ,  3 - 0  

A l l  tes ts  = 5.0 

3.5.  2.0,  1.0, 1.5, 2.0 

i n t e r i o r  

Some moisture 

Dry 

oemp 

m i t e  par t ic les,  l i g h t  
gray crunbling, gravel- 
l i k e  

~ 

No None 

No None 

No None 

Hard, cement - 1 i ke 

Light gray, sol id, 
c r h l y  

Tan, so l id ,  crunbly, 
flaky, poo r condi t ion 

Light gray, chunks 
could be hand broken 

Gray, c lay-  l i ke ,  
c r u h l v  

Grey, c lay- l i ke ,  some 
moisture 

Gray Wwhite swir ls, 
i n t e r i o r  damp 

Sam gray, daw 
surface, par t i cu la tes  
present 



0 
I 
UI 

PENETRQETER READINGS 
SARI€ TQlS/sQ. FT 

SC38408T A l l  tests = 5.0 

TABLE 3-1 
FIELD DATA SUluRY 
SALTCRETE WSlE mAlUCTERIUTIQl SAWLING 
ROCKY FLATS PLANT, cOLoRAD0 
PAGE 4 

IET/DRY WIDS PRESENT FREE LIQUID 

Dry No None 

SC394081 A l l  tests = 3.0 Danp, c lay- l i ke  No None 

SC40408T 

SC41408M 

A l l  tests - 5.0 

4.0,  P4.5, *4.5, >4.5, >4,5 

Dry No None 

Dry No None 

SC424XXT 

SC435XXf 

Sl igh t ly  danp 

Dry 

SC445XXT 

~ ~~~ 

No None 

No None 

SC455XXH 

SC465XXH 

D r Y  

Very dry 

Dry 

3.0 ,  3.0,  2.0, 3 .5 ,  3.5 

No None 

No None 

No None 

A l l  tests = 0 

SC475XXH 

SC485XXH 

SC495XXH 

A l l  tests = 0 

A l l  tests >4.5 

At1 tests >4.5 

A l l  tests = 5.0 D r Y  No None 

A l l  tests = 5.0 D r Y  No None 

A l l  tests = 5.0 Dry No None 

VISUAL OBSERVATIQl 

Uhi te/gray 
w/particulates, very 
hard, textured'surface 

Gray/green, 1 ight 
colored particulates, 
clay- 1 i ke in te r io r  

Gray, very sol id 

Very hard, texture- 
cracking, very l i t t l e  
mi s ture 

llediun gray, surface 
s l i ght 1 y b r i t t  l e  

Light brown w/rust 
spots, gray and sandy 
through 

Light gray/uhite, sandy 
and so f t  through 

Grayish, very crunbly 

Grayish, dry and 
crunbly, breaks in to  
chunks 

Gray even color, very 
hard, breaks into . 
aravel 

Uhite surface, gray 
in te r io r  , hard 
inter ior ,  soft shel l  

Light gray, so l id  clay 



TABLE 3-1 
FIELD DATA n Y  
SALTCRETE WSTE CHARACTERIUTIW sA19LIN6 
ROCKY FLATS PUIIT, COLORAW 
PACE 5 

SARLE 

SC505XXH 

PENETRaETER READINGS 
TolrS/SO. FT WT/DRY VDIDS PRESENT FREE LIQUID V I S U M  OWERVATIW 

A l l  tes ts  = 5.0 Dry No None Gray, c lay-  1 i ke, u i  11 

SC515XXH 

SC525XXH 

SC535XXH 

SC545XXH 

SC555XXH 

SC565XXH 

SC57408H I ALL tes ts  = 0 I D r Y  

A l l  tes ts  >4.5 D r Y  No None Gray, very hard, breaks 

A l l  tes ts  >4.5 Dry No NOne Gray, crunbly but hard 

A l l  tes ts  >4.5 D r Y  No NOW Gray, crunbly 

ALL tes ts  >4.5 D r y  No NOne Gray, very sandy, f i n e  

A l l  tes ts  = 5.0 D r Y  No NOne m i t e  surface, gray 

A l l  tes ts  = 5.0 D r Y  No NUN? Very white surface, 

i n t o  chips 

in te r io r ,  chips, porous 

gray center 

1 5" deep gaps NOne ~ - 1 V h i t e  &Ly u i t h  sandy 

sc595xxH 

SC605XXM 

I I I I I texture 

ND D r Y  No NUN? Gray, sandy, very sof t ,  
gray/white i n t e r i o r  

0.25, 0.25, 1.0, 1.0, 1.5 Moist No None Gray/white, texture 
f lour - l i ke ,  moist 

D r Y  I 2.5, 2, 5, 5,  4.0 I SC58408n Ye1 low surface, o f f  - I I white granules i n  
No 

ND = Not Done 



TABLE 3-2 

S U M R Y  OF SALTCRETE CHARACTERIUTIOW DATA - T R I W L  
SOUR #YD/WIDCRETE PROJECT 
ROCKY FIATS PLANT, 

F R E W C Y  OF RAW= OF POSITIVE lEul 
AwALYSIS W I T S  DETECTIOW DETECT IONS QIIcEYTRATIoy(’) 

WLAT I LE&) 
Methylene Chloride W k g  6/45 4 t o  12 4 
Acetone W k g  6/45 130 t o  260 50 
2 - B u t a m  W k g  10/4S 4 t o  47 8 
1 , 1 , 1 - T r  i ch loroethane w/kg  2/45 6 t o  17 4 
Benzene ug/kg 6/45 5 t o  28 4 
4-Methyl -2-pentanone ug/kg 2/45 13 t o  22 7 
Tetrachloroethene W k g  2/45 5 t o  12 3 
Toluene w/kg  11/45 4 t o  41 7 

~~ - 

SEMI -WLATILES(~) ug/kg 0/45 ND ND 

 ALCOHOL^^) mg/kg 0/45 ND ND 

I NORGAN I CS 
Aluninun 
Arsenic 
Bariun 
Boron 
Cedmiun 
Calciun 
Chrmiun 
I ron 
lead 
Magnes i un 
Mercury 
Nickel 
Pot ass i un 

45/45 
14/45 
45/45 
45/45 
38/45 
45/45 
45/45 
45/45 
9/45 
45/45 
0/45 
45/45 
45/45 

3440 t o  41500 
9.0 t o  84.6 
46.6 t o  868 
56.6 t o  7620 
1.2 t o  17.7 

70600 t o  915000 
10.3 t o  190 

2380 t o  41300 
2.9 t o  41.6 

939 t o  16300 

8.3 t o  529 
48600 t o  539000 

ND 
4.5 t o  168 

ID 

10410 
16 
187 
965 
4.3 

186000 
41.9 
8480 
4.6 
3270 
ND 

58.2 
196000 
ND 

44.8 S i  lver m/kg 42/45 
S o d i u n  W k g  45/45 I 98300 t o  668000 I 290000 

X RELATIVE STUOARO.. 
sTA”91 DEVIATIOW”’ 

DEVlATlOW 

2 46 
50 100 
7 8 4 .  

4 9 9 .  
3 36 
1 39 

.8 130 

ND ND 

ND ND 

2 59 I, 

9000 
17 
153 
1470 
4.2 

166000 
33.7 
7260 
6.8 
3030 
ND 

83.7 
143000 
ID 

42.5 

90 
107 
82 
152 
99 
89 

80.3 

150 
93 
ND 
144 
70 
ND 

94.9 

8 6 .  

206000 I 70 



I 
TABLE 3-2 
S U I U R Y  OF SALTCRETE CHARACTERlUTlOll DATE - TRIUALL 
SOUR W-TE PRWECT 
ROQCI FLATS PUNT, CU.aUAD0 
PACE 2 

‘ ANALYSIS 

TCLP LEACH 
A l u n i m m  
Arsenic 
Bar i un 
Cachiun 
Calciun 
Chromiun 
I ron 
Lead 
Magnes i un 
Mercury 
Nickel 
Set eni un 
S i l v e r  

ASTM LEACHATE 
Chloride 
N i t r a t e  
Phosphorus 
Sul fa te 

Moisture-gravimetric 
Amnoni a 
Cyani de-amenable 
Cyanide- t o t  a l 
Gross alpha 
Gross beta 
TM: 

MISCELLANEOUS 

WITS 
FREQlEWCY OF RANGE OF POSITIVE lEAll 

DETECT l Oll DETECT IONS mcEwTRATIOll(” 

20/42 
29/42 
42/42 
20/42 
42/42 
40/42 
10/42 
4/42 
36/42 
0 /42  

40/42 
2 /42  

20/42 

42/42 
42/42 
5/42 

42/42 

45/45 
20/45 
45/45 
44/45 
45/45 
45/45 
45/45 

90.0 t o  36300 
114 t o  257 

256 t o  1860 
5.0 t o  100 

207000 t o  349000 
17 t o  391 

73.0 t o  2550 
22.0 t o  34.0 
160 t o  62700 

ND 
30.0 t o  975 
80.0 t o  95.0 
3.0 t o  144 

310 t o  6200 
1900 t o  4100 
0.01 t o  0.6 
650 t o  4500 

15.6 t o  31.3 
10 t o  51 

-98 t o  7.9 
’ 3.2 t o  15 

35+-7 t o  75m-80 
120+-20 t o  470+-50 

270 t o  12000 

1170 
152 
942 
17.6 

195000 
132 
109 

15.3 
12700 

I D  
219 

48.0 
20.5 

850 
2900 
0.03 . 
2200 

23.2 
14 

-10 
8.2 
184 
200 

3900 

X RELATIVE 
DEVIATION 

5570 
66.8 
360 
24.9 

680000 
94.1 
396 
10.8 
13300 

ND 
195 

27.4 
36.1 

900 
470 
0.1 
860 

3.7 
13 
24 

3.2 
150 
72 

1760 

480 i 
43.9-  
38- 

‘1 40 
35 

71.5 
363 . 
70.4 . 
100 
ND 
89 

57.1 
1 76 

110 
16 

. 360 
40 

15.8 
94 
230 
39 
80 
36 
45 

ND Not Detected 
pCi/g Picocuries per gram 

Values calculated using 1 /2  detect ion l i m i t  for  nondetects, based on guidance contained in  the Risk Assessment Guidance f o r  Suuerfund. Volune I ,  
Hunan Health Evaluation Manual Part A . 
Only capounds wi th  pos i t i ve  de:ectioA are l is ted.  The carp lete l i s t  o f  conpounds analyzed i s  shorn in  Table 2-5.  The carplete database i s  
included in  Appendix 8. 

In ter im Final, December 1989. 
( 2 )  
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The mois ture  conten t  of t h e  t r i w a l l s  ranged from 15.6% t o  31.3%, w i t h  an average 

of approximately 23%. The TOC averaged approximately 3900 mg/kg, which i n d i c a t e s  
a s i g n i f i c a n t  organic  conten t  i n  t h e  w a s t e .  

_ -  

3.3 HALF CRATE ANALYTICAL DATA 

Twelve ha l f  crates p l u s  one d u p l i c a t e  w e r e  sampled and analyzed as p a r t  of t h e  
w a s t e  c h a r a c t e r i z a t i o n  program. The ha l f  crate a n a l y t i c a l  data are summarized 
i n  Table 3-3. 

Only t h r e e  v o l a t i l e  organics  w e r e  de t ec t ed  i n  any of t h e  samples, s i g n i f i c a n t l y  
less than  t h e  d e t e c t i o n s  recorded f o r  t h e  t r i w a l l  samples. None w e r e  detected 
a t  concen t r a t ions  of r egu la to ry  concern. The concen t r a t ions  are w e l l  below 
l e v e l s  necessary t o  r e s u l t  i n  TCLP l eacha te  va lues  exceeding LDR s t anda rds ,  even 
assuming 100% l e a c h a b i l i t y .  

None of t he  t a r g e t  semi-vola t i le  organics  and alcohols w e r e  detected i n  any of 
t h e  samples. 

A l l  of t h e  t a r g e t  m e t a l  compounds w e r e  de t ec t ed  i n  a t  least one sample, w i th  t h e  
except ion  of a r s e n i c ,  cadmium, i r o n ,  lead ,  selenium, and s i l v e r .  None of t h e  
RCRA c o n s t i t u e n t s  w e r e  above t h e i r  r e spec t ive  LDR s tandards .  The r e l a t i v e  
s tandard  d e v i a t i o n s  of t h e  metals w e r e  similar t o  those  f o r  metal c o n t a i n e r s  and 
less than  t h o s e  f o r  t r i w a l l s .  This  sugges ts  t h a t  t h e  concen t r a t ions  of metals 
are less variable i n  t h e  ha l f  crates compared t o  t h e  t r i w a l l s .  

The concen t r a t ion  of n i t r a t e  i n  t h e  ASTM leachate ranged f r o m  900 t o  2500 m g / l  
which i s  approximately ha l f  of t h e  concent ra t ion  found i n  t h e  ASTM l e a c h a t e  f o r  
t r i w a l l s .  This  observa t ion  agrees wi th  t h e  repor ted  r educ t ion  of n i t r a t e s  i n  t h e  
sa l t  w a s t e  as  a r e s u l t  of c e s s a t i o n  of plutonium process ing  i n  December 1989. 

The mois ture  conten t  of t h e  ha l f  crates ranged from 10.8% t o  25.6%, wi th  an 
average of approximately 22.3%. The TOC averaged approximately 3504.6 mg/kg, 
which i n d i c a t e s  a s i g n i f i c a n t  organic  content  i n  t h e  waste. The g r o s s  a lpha  and 
g ross  beta concen t r a t ions  f o r t h e  ha l f  crates w e r e  h igher  t h a n  t h e  concen t r a t ions  
for t h e  t r i w a l l s  and t h e  m e t a l  conta iners .  

The ha l f  crates had higher  t o t a l  and amenable cyanide concen t r a t ions  t h a n  t h e  
t r i w a l l s  and metal con ta ine r s .  The t o t a l  cyanide concent ra t ion  and t h e  amenable 
cyanide concen t r a t ion  ranged from -35 t o  56 mg/kg and 16  t o  81 mgjkg, 
r e spec t ive ly .  The amenable cyanide LDR s tandard  of 30 mg/kg w a s  exceeded i n  t w o  

Deliverable 224C - Internal Draft 
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ANALYSIS 

VOLAT I LES(~) 
2 - B u t  anone 
Toluene 
Freon 113 

SEMI-VOLATILES(~) 

ALCOHOLS(~) 

INORGANICS 
A l u n i m m  
Arsenic 
Bar iun 
Boron 
Cadniun 
Calciun 
Chromiun 
I r o n  
Lead 
Hagnes i un 
Mercury 
Nickel 
Pot ass i un 
Seleniun 
S i l v e r  
S o d i u n  

TCLP LEACH 
A l u n i m m  
Arsenic 
Bar iun 
Cadniun 
Calciun 
C h r a i u n  
1 ron 
Lead 
Magnes i un 
Mercury 
Nickel 
Seleniun 
S i l v e r  

U l I T S  

u9/ 1 
ug/ 1 
u9/ 1 
ug/ 1 
ug/ 1 
ug/ 1 
ug/ L 
ug/ 1 
ug/ 1 
ug/ 1 
u9/ 1 
ug/ 1 
ug/ 1 

TABLE 3-3 

S U l u R Y  OF SALTCRETE CHARACTERIUTIOW DATA - HALFCRATE 
SOLAR PROJECT 
ROCKY FLATS PLANT, COLORAW 

FREQUENCY OF 
DETECTIOY 

9/13 
3/13 
1/13 

0/13 

0/13 

13/13 
1/13 
13/13 
13/13 
13/13 
13/13 
13/13 
13/13 
0/13 
13/13 
11/13 
13/13 
13/13 
0/13 
13/13 
13/13 

1D/12 
D/11 
12/12 
0/12 
12/12 
12/12 
0/12 
0/12 
1/12 
2/12 
12/12 
0/12 
o/ 1 

WGE OF POSITIVE 
DETECTIOYS 

4 t o  45 
4 t o  8 

1L 

ID 

NO 

6330 t o  11900 
9.9 

134 t o  276 
87.1 t o  164 
1.5 t o  5.5 

126000 t o  282000 
30.2 t o  118 

6830 t o  12500 
ND 

1760 t o  8490 
0.1 

22.4 t o  45.8 
38900 t o  164000 

ND 
16.0 t o  57.8 

62300 t o  133000 

95 t o  1090 
ID 

840 t o  1500 
ND 

633000 t o  3120000 

ND 
ND 
191 
1 .o 

31.0 t o  199 
ND 
ND 

147 t o  978 , 

16 
4 

‘ 4  

ID 

NO 

8790 
4.3 
190 
121 
3.7 

198000 
51.7 
891 0 
ND 
3880 . 
0.1 
30.7 
10500D 

ND 
32.6 
94300 

4100 
ND 
1180 
ND 

1800000 
457 
ND 
ND 
64 
0.2 
84.9 
ND 
ND 

14 
1 
3 

ID 

ND 

2240 
.1 .7 
59 
25 
0.9 
57700 
24.9 
2160 
ND 
2480 
0.02 
7.5 
44600 
ND 
12.6 
26600 

390 
ND 
230 
ND 

940000 
302 
ND 
ND 
44 
0.4 
45.3 
ND 
ND 

88 
37 
75 

ND ’ 

ND 

25 
39 
31 
20 
25 
29 
48.1 

ND 
64 
20 
24.3 
43 
ND 
38.5 

- 24 

97 
NO 
19 
ND 
52 
66 
NO 
ND 
68 
180 
53.3 
ND 



\ 

FREQlEWCY OF 
AlULYSlS W I T S  DETECT ION 

ASTM LEACHATE 
Chloride mg/ 1 12/12 
N i t r a t e  mg/ 1 12/12 
Phosphorus mg/ 1 0/12 
Sul fa te mg/ 1 12/12 

Moisture-gravimetric % 13/13 
Amnoni a mglkg 5/13 
Cyani de- amenable mg/kg 13/13 
Cyanide-total m g / h  13/13 
Gross alpha pCi& 12/13 
Gross beta pCi/g 13/13 
TOC mg/ks 13/13 

MISCELLANEOUS 

TABLE 3-3 

SOUR -/-CRETE PROJECT 
ROCKY FLATS P I N T ,  COLORADO 

S U I U R Y  OF SMTCRETE CHARACTERIUTICM DATA - HALFCRATE 

RAN= OF POSITIVE 
DETECT IOWS 

690 t o  2600 
900 t o  2500 

ND 
1100 t o  4100 

18.8 t o  25.6 
4 0  t o  22 
-35 t o  56 
16 t o  81 

<9 t o  140+-20 
49+-6 t o  150+-20 

560 t o  5000 

lEAll 
coIcuIIRAIIOW~l) 

1360 
1360 
ND 
2150 

22.3 
10 

-0.054 
38 
60 

I 110 
3500 

X RELATIVE 
DEVIATIOW sTAloARpl) STAIDAW) D E V I A T d l ’  

600 44 
560 41 
ND NO 
980 46 

2.4 11.0 
6.4 63 
31 57100 
23 62 
40 61 
33 31 
1500 43 

ND Not Detected 
pCi/g Picocuries per gram 

(‘I 

(2) 
Values calculated using 1/2 detect ion l i m i t  f o r  nondetects, based on guidance contained in the Risk Assessment Guidance f o r  Suwrfund. Volune I ,  
Hunan Health Evaluation Manual (Part A). In ter im Final, Decenkr 1989. 
Only conpounds with p o s i t i v e  detections are l is ted.  The ccmplete l i s t  o f  compounds analyzed i s  shorn in Table 2-5. The ccmplete database i s  
included in  Appendix 6. 
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I samples. The implication of this data is discussed in Section 4.0. 

I 
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3.4 METAL CONTAINER ANALYTICAL DATA 

A total of 6 triwalls from within the metal containers plus one duplicate was 
analyzed for characterization of this population. The analytical data are 
summarized in Table 3-4. 

Three individual volatile organic analytes were detected in one or more samples. 
The compounds detected were 2-butanoneI toluene, and total xylenes. None of the 
volatile organics were present at concentrations that could exceed their 
respective LDR standards in the TCLP ZHE leachate, conservatively assuming that 
all of the volatile compound would leach. 

No target semi-volatile organics or alcohols were detected in any of the samples. 

All of the target metal compounds were detected in at least one sample. Of the 
RCRA toxic metals, cadmium, nickel and silver were detected at concentrations 
above their respective LDR standards. The regulatory impact of these data are 
discussed in more detail in Section 4.0. 

The concentration of nitrates in the ASTM leachate was similar to the 
concentration in the triwalls but greater than the concentration in the half 
crates. 

The concentration of aluminum, iron, and calcium were low when compared to the 
concentrations in the triwalls and the half crates. This indicates that the 
triwalls in the metal containers have less cement than the triwalls and the half 
crates which may indicate why there were defects in the billet and why the 
billets ares stored in a metal container. 

The average TOC of the metal containers was approximately 5975 mg/kg which 
indicates significant organic content in the waste. The metal container had the 
highest concentration of TOC compared to half crates and triwalls. 

3.5 COMPOSITE ANALYTICAL DATA 

Three composite samples were prepared from the individual samples collected for 
triwalls, half crates, and metal containers. The analytical data are summarized 
in Table 3-5 and a discussion of the data is provided below. 

Deliverable 224C - Interne1 Draft 
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ANALYSIS 

V O L A T I L E ~ ~ )  
2-Butenone 
Toluene 
Xylenes ( t o t a l )  

SEMI-VOLATILE~~) 

 ALCOHOL^^) 

INORGANICS 
A l u n i m m  
Arsenic 
Beriun 
Boron 
Cedmiun 
Celciun 
Chrmiun 
I r o n  
Lead 
Megnes i un 
Mercury 
Nickel 
Potess i un 
Seleniun 
S i  Lver 
Scdiun 

TCLP LEACH 
Aluninun 
Arsenic 
Beriun 
CeCmiun 
Celciun 
Chrmiun 
I r o n  
Lead 
Magnesi un 
Mercury 
Nickel 
Seleniun 
S i l v e r  

TABLE 3-4 

SUllARY OF SALTCRETE CHARACTERIZATION DATA - =TAL 
SOUR P Q O V C R E T E  PROJECT 

ROCK FLATS PLANT, CoLoRAW 

FREQlENCY OF RANGE OF POSITIVE 
DETECTION DETECTIONS 

3/7 5 
2/7 7 
2/7 4 

ND ND 

ND I D  

8.2 
70.3 t o  114 
148 t o  1910, 
2.4 t o  5.0 

74300 t o  130000 
14.2 t o  25 

3550 t o  5260 
ND 

1590 t o  2260 
0.1 t o  0.2 

14.0 t o  80.0 
52100 t o  152000 

ND 
2,7 t o  68.8 

7/7 118000 t o  207000 

7/7, I "3220 t o  8110 
1 /7 
7/7 
7/ 7 
5/7 
7/ 7 
7/ 7 
7/ 7 
0/7 
7/ 7 
5/7 
7/ 7 
7/ 7 
0/7 
7/7 

6/6 
1 /6 
6/6 
3/6 
6/6 
6/6 
3/6 
1 /6 
5/6 
1 /6 
5/6 
1 /6 
2/2 I 105 t o  156 

90.0 t o  2870 
166 

554 t o  1030 
5.0 t o  141 

30400 t o  3290000 
42.0 t o  146 
40 t o  982 

20.0 
171 t o  62100 

0.1 
35 to  2330 

80.0 

6 
4 
3 

ND 

ND 

5450 
5.0 
87.2 
748 
2.9 

97400 
20 

4230 
ND 

2010 
0.1 
40 

108000 
ND 

35.2 
153000 

970 
89.8 
829 
41 

1680000 
85.0 
235 
13.1 
19500 
'0.06 
71 4 

46.7 
131 

0.8 
' 2  
0.5 

ND 

ND 

2030 
1.7 
16.0 
805 
2.1 

22200 
3.8 
650 
ND 
220 
0.05 
32 

43000 
ND 

31.6 
34000 

1060 
39.0 
164 
61 

11 50000 
36.7 

' 383 
4.0 

29700 
0.02 
1060 
16.3 
36 

X RELATIVE 
STAWDARD DEVIATION(') 

14 
44 
13 

I D  ' 

ND 

40 
34 

18.3 
108 
71 
20 
19 
15 
NO 
10 
50 
75 
40 
ND 

89.8 
20 

110 
43.4 
20 
148 
70 

43.1 
163 

30.4 
150 
35 
148 

35.0 
28 



PE 

TABLE 3-4 
m Y  OF SALTCRETE CHARACTERlUTIOll DATA - =TAL 

Roacl FLATS PLANT, WLORADO 
'i SOLARWY)/Wr)mTEPRWECT n 

1 FREQlEWCYOF I RAN(;EOF POSITIVE 
1 DETECTION I DETECT IONS 

I ASTM LEACHATE 
Chloride 
N i t  rate 
Phosphorus 
Sulfate 

Moisture-gravimetric 
Amnoni a 
Cyanide- amenabl e 
Cyanide-total 
Gross alpha 
Gross beta 

MISCELLANEOUS 

TOC 

I 

. '  AWALYSIS 

P ND Not Detected 
p i / g  Picocuries per gram 

WITS 

6/6 
6/6 
0/6 . 
6/6 

7/7 
4J7 
7/7 
7/7 
7/7 
7/7 
7/7 

340 t o  2000 
1900 t o  3000 

ND 
800 t o  7200 

18.9 t o  27.9 
4 .9  t o  180 

-72 t o  13 
9.0 t o  34 

18.0+-8 t o  450+-50 
96.0+-10 t o  220+-30 

2300 t o  9100 

890 
2600 

ND 
2700 

21.9 
34.3 
-21 
18 
180 
1 70 

6000 

DEVIATION . sTmTl 

EO 
480 
ND 

2400 

3.5 
64.7 
29 

8.9 
160 
46 

2490 

90 
20 
ND i, 
9 0 '  

16 
1 89 
1 70 
49 
90 
27 
40 

('' 
(2) 

Values calculated using 1/2 detection l i m i t  for nondetects, based on guidance contained in the Risk Assessment Guidance fo r  Superfund. Volune I, 
Hunan Health Evaluation Manual (Part A). Interim Final, Decenber 1989. 
Only conpowds with posi t ive detections are l isted. The complete l i s t  of canpounds analyzed i s  shoun in  Table 2-5. The complete database i s  
included in Appendix E. 

! 
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TABLE 3-5 

SUWARY OF SALTCRETE CHARAeTERIUTIW DATA - COlQOSlTES 
SOUR --CRETE PROJECl 

~ Y S I S  

VOLAT I LES( ) 
Acetone 

INORGANICS 
A l u n i n u n  
Arsenic 
Bariun 
Cadni un 
Boron 
Calciun 
Chromiun 
I ron 
Lead 
Magnes i un 
Mercury 
Nickel 
Potessiun 
Seleniun 
S i l ver  
Sodiun 

TCLP LEACH 
A l u n i n u n  
Arsenic 
Beriun 
Cadni un 
Calciun 
Chromiun . 
I r o n  
Lead 
Magnes i un 
Her c u r y 
Nickel 
Selenium 
S i lver  

~~~ 

ASTM LEACHATE 
Chloride 
N i t r a t e  
Phosphorus 
Sul fa te 

MISCELLANEWS 
Moisture-gravimetric 
Amnoni a 
Cyanide-amenable 
Cyanide-total 
Gross alpha 
Gross beta 
TOC 

Not Detected 

FLATS PLANT, C 

HALFCRATES 
m I T E  

11 

WD 

ND 

T790 
ND 
168 
3.7 
111 

173,000 
47.1 ' 

7780 
4.6 
3130 

I D  
23.6 

113,000 
ND 
34.5 
91,100 

171 
212 
95 7 
ND 

818,000 
517 
65.0 

ND 
46.0 

ND 
94.0 

ND 
ND 

1800 
1500 

ND 
2600 

18.2 
ND 
-79 
73 

21 O+ - 30 
14W-20 
3500 

#TMS 
OOlWSIlE 

20 

WD 

ND 

4770 
13.8 
80.1 
2.6 
667 

86,200 
17.1 
3770 

I D  
1840 

ND 
41.4 

114.000 
ND 
38.3 

134.000 ' 

1340 
323 
585 
ND 

625 , 000 
71 .O 
142 
ND 
47.0 

ND 
141 
ND 

4400 
2700 

ND 
2300 

18.1 
ND 
24 
36 

430+-50 
2ow-20 
4100 

T R I U L S  
QII#ISITE 

15 

WD 

ND 

5250 
16.7 
101 
2.1 
41 2 

98, ooo 
22.1 
4750 

ND 
1630 

ND 
29.8 
92,100 

ND 
24.9 

147,000 

1210 
290 
597 
ND 

509,000 
143 
144 
ND 
54.0 

ND 
42.0 

ND 
ND 

14,000 
3000 

ND 
2200 

20.4 
ND 
18 
20 

31W-40 
22W-30 
3400 

pCi/g Picocuries per gram 

(') Only compounds with pos i t i ve  detections are l is ted.  The conplete l i s t  o f  compounds analyzed i s  shown 
i n  Table 2-3':' The canplete database i s  included in  Appendix b. 
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T r i w a l l  ComDosite Sample 

Only one vo la t i le  organic  ana ly t e  w a s  detected. The compound detected w a s  
ace tone  which w a s  de t ec t ed  a t  t h e  h ighes t  concent ra t ions  i n  t h e  t r i w a l l  samples. 
The other v o l a t i l e  organic  samples which w e r e  de t ec t ed  i n  t h e  t r i w a l l s  w e r e  
l i k e l y  v o l a t i l i z e d  dur ing  t h e  processing of t h e  bulk sample f o r  t h e  t r e a t a b i l i t y  
study. Acetone w a s  no t  a t  a concent ra t ions  t h a t  could exceed i t s  LDR s t anda rds  
i n  t h e  TCLP Z H E  l eacha te ,  conserva t ive ly  assuming t h a t  a l l  of t h e  v o l a t i l e  
compound would leach. 

No t a r g e t  semi-vola t i le  organics  o r  a l coho l s  w e r e  de t ec t ed  i n  any of t h e  samples. 

A l l  of t h e  target metal compounds w e r e  detected i n  t h e  TCLP leachate except  f o r  
mercury, lead, and cadmium. Su rp r i s ing ly ,  cadmium is undetected i n  t h e  

composite when it w a s  de t ec t ed  above t h e  RCRA LDR s t anda rd  i n  s e v e r a l  o f  t h e  
t r i w a l l  samples. None of t h e  heavy metals w e r e  above t h e i r  RCRA s t anda rd  i n  t h e  
composite sample. The composite sample concent ra t ions  of heavy metals i n  t h e  
TCLP l e a c h a t e  are similar or lower i n  concent ra t ion  than  t h e  mean concen t r a t ion  
f o r  t h e  t r i w a l l s .  

The mois ture  con ten t  of t h e  composite sample i s  20.4 percen t  which is w i t h i n  t h e  
range of t h e  t r i w a l l ' s  moisture  conten t  (15.6 t o  31.3 p e r c e n t ) .  

Half C r a t e  C o m D o s i t e  Samnle 

Acetone w a s  t h e  only  organic  compound de tec ted .  Acetone w a s  d e t e c t e d  a t  1 1 u g / k g  
al though it w a s  no t  detected i n  t h e  ha l f  crate s.amples. The concen t r a t ion  is 
w e l l  below t h e  l e v e l  necessary t o  r e s u l t  i n  TCLP leachate va lues  exceeding t h e  
LDR s t anda rd ,  even assuming 100 percent  l e a c h a b i l i t y .  

None of t h e  target semi-vola t i le  organics  and a l coho l s  w e r e  detected i n  any of 
t h e  samples. 

A l l  of t h e  t a r g e t  metal compounds w e r e  de t ec t ed  wi th  t h e  except ion  of cadmium, 
mercury, l ead ,  selenium, and s i l v e r .  None of t h e  RCRA c o n s t i t u e n t s  w e r e  above 
t h e i r  r e s p e c t i v e  LDR s tandards .  The composite contaminant concen t r a t ions  w e r e  
a t  similar concent ra t ions  t o  t h e  mean concent ra t ion  of t h e  h a l f  crates. 

The mois ture  con ten t  of t h e  composite sample i s  18.2 compared t o  t h e  range of 
18.8 t o  25.6 pe rcen t  f o r  t h e  ha l f  crate samples. 

. _  

Deliverable P4C - Internal Draft 
SALTCRRE U A a  CHARACTERIUTIQl REWRT 3-16 



I 
I 
I 
I 
I 
I 
I 

~ 

i '  
iI 
I 
I 
I 
I 
I 
I 
I 
I- 

Metal C o m D o s i t e  S a m D l e  

Acetone w a e  t h e  only  v o l a t i l e  organic  compound Acetone w a s  detected 

a t  2 0  ug/kg al though it-was not  de t ec t ed  i n  t h e  samples f o r  t h e  m e t a l  con ta ine r s .  
Acetone is not  p re sen t  a t  a concent ra t ion  t h a t  could exceed i ts  LDR s t anda rd  i n  
t h e  TCLP ZHE l eacha te ,  conserva t ive ly  a s suming tha t  a l l  of t h e  v o l a t i l e  compound 
would leach.  

de tec ted .  

No t a r g e t  semi-vola t i le  organics  or a l coho l s  w e r e  de t ec t ed  i n  any of t h e  samples. 

A l l  of t h e  t a r g e t  m e t a l  compounds w e r e  de t ec t ed  w i t h  t h e  excep t ion  of s i l v e r ,  
selenium, mercury, lead, and cadmium. None of t h e  RCRA t o x i c  metals w e r e  
de t ec t ed  a t  concen t r a t ions  above t h e i r  r e spec t ive  LDR s t anda rds .  The 
concent ra t ion  of metals are lower i n  t h e  composite sample compared t o  t h e  mean 
concent ra t ion  of t h e  samples from t h e  metal conta iners .  

The mois ture  conten t  of t h e  composite sample is 18.1 percen t  compared t o  a ,  range  
of 18.9 t o  27.9 percent  f o r  t h e  samples i n  t h e  m e t a l  con ta ine r s .  
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4.0 81RoQBY AHD ~ ~ S I O l e S  

4.1 -RY COWIPLXAUCB 

The overall goal of the solar pond/pondcrete project is to produce a stab lizec 
waste form that meets all regulatory requirements for ultimate land disposal. 
It is anticipated that the stabilized waste will be disposed at the Nevada Test 
Site (NTS). Since saltcreteis a mixed waste, Federal and state regulations that 
apply to the disposal of hazardous waste are applicable. Additional requirements 
are listed in the "Nevada Test Site Defense Waste Acceptance Criteria, 
Certification, and Transfer Requirements," NVO-325. 

_. 1. 

The Land Disposal Restrictions (LDRs), 40 CFR Part 268, apply to all hazardous 
wastes. The LDR regulations specify treatment standards that must be met prior 
to land disposal of hazardous waste. Treatment standards can be expressed as a 
concentration limit in an extract of the waste (CCWE), a concentration limit in 
the waste (CCW), or as a specified technology. The hazardous waste codes 
associated with saltcrete are as follows: F001, F002, F003, F005, F006, F007, 
and F009. Separate LDR standards have been promulgated for wastewaters and non- 
wastewaters. Saltcrete is classified as a non-wastewater. The LDR treatment 
standards for non-wastewaters are listed in Table 4-1. 

The saltcrete samples were subjected to the Toxicity Characterization Leaching 
I Procedure (TCLP) and the extract analyzed for heavy metals. This data can be 

compared to standards to determine whether the material is a RCRA hazardous waste 
based on the characteristic of toxicity. The regulatory standards for metal 
constituents for the toxicity characteristic are as follows: 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

5.0 mg/l 
100 .O mg/l 
1.0 mg/l 
5.0 mg/l 
5.0 mg/l 
0.2 mg/l 
1.0 mg/l 
5.0 mg/l 

The saltcrete samples were not subjected to the Zero Beadspace Extraction and 
analyzed for volatile organics. Previous data (Rockwell International 1989) and 
characterization data summarized in Section 3.0 show that volatile organics are 
not present in.the waste at concentrations sufficient to leach above their 
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I TABLE 4-1 

LDR TREATMENT STANDARDS - SALTCRETE 
SOLAR POND/PONDCRETE PROJECT 
ROCKY FLATS PLANT, COLORADO 

I 

I 
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TABLE 4-1 
LDR TREATMENT STANDARDS - SALTCRET'E 
S O W  POND/PONDCRETE PROJECT 
ROCKY FLATS FACILITY 
PAGE 2 OF 2 

(') Wastewaters are d e f i n e d  by 40 CFR 268.2( f )  as w a s t e s  t h a t  c o n t a i n  le85 t h a n  1% TOC 
and 1% TSS by w e i g h t . .  A l s o ,  f o r  F001-FO05 s o l v e n t  m i x t u r e s ,  w a s t e w a t e r s  must 
c o n t a i n  less t h a n  1% TOC or  1% t o t a l  F001-F005 s o l v e n t s ,  by weight .  

(2) C o n c e n t r a t i o n  i n  w a s t e  e x t r a c t  (CCWE) 
(3) C o n c e n t r a t i o n  i n  w a s t e  (CCW) 
(4) S p e c i f i e d  t r e a t m e n t  technology 
LDR - Land Disposal R e s t r i c t i o n s ,  40 CFR P a r t  268 
NA - N o t  a p p l i c a b l e  

._ -. 

. .. 
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above their respective toxicity characteristic (TC) and Land Disposal Restriction 
(LDR) standards. Similarly, previous data indicate that TC semi-volatiles are 
not present in the waste at concentrations sufficient to leach above their 
respective TC standards. Therefore, saltcrete T U  extracts were not analyzed 
for the TC semi-volatile organics. Based on process knowledge that pesticides 
and herbicides were not manufactured at Rocky Flats, TCLP extracts were also not 
analyzed for TC pesticides and herbicides. 

Half Crates 

The half crate TCLP metals data were compared to the LDR standards for non- 
wastewaters (See Table 4-1), and those constituents exceeding their respective 
standards are listed in Table 4-2. As shown, none of the half crate samples 
exceeded LDR stands for metals (TCLP metals concentration vs. CCWE LDR standard). 
However, 2 of’ 13 half crate samples tested contained amenable cyanide at 
concentrations exceeding the LDR standard (CCW). It must be noted that the 
amenable cyanide mean concentration is well below the LDR standard (30 mg/kg). 
Also, when the data are analyzed using the approach outlined in Chapter 9 of SW- 
846, the upper limit of the 80% confidence interval (CI) is below the LDR 
standard (see calculation in Appendix F). Therefore, it is possible to predict 
with reasonable certainty that the half crate population as a whole is below the 
LDR standard for amenable cyanide. 

Metal Containers . .  \ 

The TCLP metals data for saltcrete from metal containers were compared to LDR 
standards for non-wastewaters (See Table 4-1), and those constituents exceeding 
their respective standards are listed in Table 4-2. As shown, two of six 
saltcrete samples from metal containers exceeded LDR standards for cadmium, 
nickel, and silver. The saltcrete samples exceeding the cadmium, nickel, and 
silver standards were the same in this case, SC-01408-M and SC-41408-M. Table 
4-3 lists the actual value5 of the Sample5 above LDR standards. 

The mean concentrations of nickel and silver exceed their .respective LDR 
standards. Thus, based on the number of samples collected, the population of 
metal containers can be considered to exceed LDR standards for these parameters. 
Additional samples would be required to gather sufficient data to prove otherwise 
(see calculations in Appendix F). The mean concentration of cadmium is below its 
LDR standard. However, using the procedure outlined in Chapter 9 of SW-846, the 
upper limit of the 80% confidence interval is greater than the LDR standard. 
Therefore, unless additional samples are collected and prove otherwise, the 
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TABLE 4-2 

SALTCRETE SAlPLES EXCEEDING LDR STmARDS 
SOLAR --CRETE PROJECT 

ROCKY FLATS, COLORADO 

I Saltcrete 
~ P o p t a t i o n  I h t y t e  

Hal f  Crates Cyanide-Amenable 

Metals Cactniun - TCLP 
Nickel - TCLP 
S i l v e r  - TCLP 

T r  i we1 1s Cadniun - TCLP 
Nickel - TCLP 
S i l v e r  - TCLP 

LDR 
Standard 

30 mg/kg (CCU) 

66 ug/ l  (CCUE) 
320 ug/ l  (CCUE) 
72 ug/ l  ( C M )  

66 ug/L (CCWE) 
320 ug/ l  (CCUE) 
72 ua/L tCCUE) 

Upper L i m i t  of 
lleen 80% WiW 

FrequencY Concentration Interval 

2/13 12.9(2) 20.2(2) 

2/6 40.9 77.4 
2/6 713.8 ( 3 )  
2/2 130.5 ( 3 )  

3/42 16.9 21.9 
7/42 208.7 248 
5/42 19.6 26.7 

Cmtminant Present a t  
Level ExceedimLDR 

No 

Yes 
Yes 
Yes 

No 
No 
No 

Standard? 

CCU - Contaminant Concentration i n  Uaste. 
.CCUE - Contaminant Concentration i n  Uaste Extract. 

( 1 )  Following procedure outlined in  Chapter 9 of  SU-846. 
( 2 )  Negative values assuned t o  be zero. 
( 3 )  Mean i s  already greater than LDR standard. 



TABLE 4-3 

Sample 

SC-01408-M 

SC-4140844 

LDR Standard 

METAL CONTAINER SAMPLES EXCEEDING LDR STANDARDS 
SALT- WASTE CHARACTER1 BATION 

ROCKY FLATS, COLORADO 

cadmium N i c k e l  S i l v e r  
(W/l) (ug/l) (ug/l) 

92 1800 105 

141 2330 156 

66 320 72 

I 
I 
I 
I 
I 
I 
I- 
I/ 
I 
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population of metal containers can be considered to exceed the LDR standard for 
cadmium. 

f, 

None of the samples .exceeded LDR CCW standards or toxicity characteristic 
standards based on TCLP metals data. 

Triwalls 

The TCLP metals data for saltcrete from triwalls were compared to LDR standards 
for non-wastewaters (see Table 4-1), and those constituents exceeding their 
respective standards are listed in Table 4-2. As shown, saltcrete samples 
exceeded LDR standards for cadmium, nickel, and silver. Bight of the 42 triwall 
samples exceeded at least one LDR standard, as shown in Table 4-4. The 
methodology outlined in Chapter 9 of 81-846 was used to determine the adequacy 
of the sampling effort. The upper limits of the 80% Confidence Interval (CI) of 
the TCLP data were calculated and compared to the LDR standards for the three 
metals. In each case, the upper limit of the CI was below the LDR standard, 
therefore, it is possible to state that the triwall population as a whole does 
not exceed LDR standards. The mean concentrations and the calculated CI upper 
limits are shown on Table 4-2. 

None of the triwall samples exceeded toxicity characteristic standards for RCRA 
toxic metals. 

I 
I 

Both the composition of the salts waste entering the saltcrete process and the 
salt loadings have reportedly changed over time. Variations within and between 
the three saltcrete populations are important considerations in the development 
of a saltcrete processing system. The important changes in saltcrete production 
are as follows: 

.. . 

0 April 1989 - Triwall production ended, and half crate production 
began. 

December 1990 - Plutonium production ceases, resulting in e 
.reduction in the nitrate concentration in the salt waste. 

June 1990 - Waste loading reduced from 50-55% to 33%. 
. .. 
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TABLE 4-4 

Cadmium 
Sample ( W l )  

SC-15408-T 100 

SC-16408-T - 
SC-23408-T - 
SC-285XX-T 91 

TRIWAL& SAMPLES EXCEEDING LDR STANDARDS 
SALTCRETE WASTE CHARACTERIZATION 

ROCKY FLATS PLANT, COLORRDO _ .  

Nickel S i l v e r  
(ug/l) (W/l) 

975 144 

589 - 
734 , 83 

389 129 

SC-29408-T 

SC-31XXX-T 

SC-355XX-T 

SC-39408-T 

- 507 - 
- 367 - 

. 93 - 101 

- 387 73 

LDR Standard I 66 I 320 I 72 I1 

- Value less than LDR Standard. Only values greater  than standard 
are reported. 

- .  
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To help confirm the process changes and interpret the waste loading data, Waste 
loading histograms for each of the saltcrete populations over time were prepared. 
Figures 4-1, 4-2, and 4-3 present the data for the triwalls, half crates, and the 
metal containers, respectively. The figures graphically present the potassium 
and sodium concentrations for each saltcrete sample analyzed. These parameters 
were chosen as being the most representative of the salt waste. It was not 
useful to graph the anion concentrations, such as nitrate, since the anions were 
analyzed on ASTM leachates, and were expressed as aqueous concentrations. 

Figure 4-1 shows the potassium and sodium data for triwalls. It clearly shows 
the wide variations in waste loading that actually occurred, even though the salt 
loading during this (1986-1989) was nominally 55%. Samples 18 through 31 seem 
to indicate a stable period of production, ,but these samples were actually 
produced over a six week period. 

Figure 4-2 shows the potassium and sodium data for half crates. This graph shows 
a drop in the waste loading between the April 1990 and the December 1990 samples, 
which agrees with the reported June 1990 drop in waste loading from 50-55% to 
33%. 

Figure 4-3 shows the potassium and sodium data for metal containers. The salt 
loading of the six samples, as measured by the sum of potassium and sodium 
concentrations, was fairly constant, approximately 250,000 mg/kg total. Since 
the samples from the metal containers are a subset of the triwall population, the 
data from the two populations can be compared. The salt loadings of the metal 
containers samples are at the lower end of the triwall salt loadings, when the 
data on Figure 4-3 are compared with the data on Figure 4-1. 

The analytical data summarized in Section 3.0 can also be examined to assess 
variations in salt loading over time. When the mean concentrations of potassium 
and sodium are compared, the data show that the salt loading of the triwalls is 
approximately twice that ob both the metal containers and the half crates. This 
is consistent with the fact that all the triwalls were produced prior to June 
1990, when the salt loading was reportedly decreased from 50-55% to 33%. 
However, the observation that the average salt loading of samples from the metal 
containers is similar to that of the half crates, but not of the triwalls, can 
not be explained. 
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\ FIGURE 4-3 
HISTORICAL SALT LOADING OF METALS 
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The following conclusions regarding the saltcrete populations can be made based 
on a review of the salt data: 

0 The salt loading in the triwalls was more variable than that of the 
metal containers and the half crates. This is shown graphically in 
Figure 4-1* The same conclusion can be reached when the data in 
Section 3 are reviewed. The percent RSD values of individual 
analytee for the triwalls are generally higher than the metal 
containers and the half crates, indicating more variability in the 
data. Also, the range of sodium and potassium values in the 
triwalls covered an approximate order of magnitude, more than the 
range for the other two populations. 

e The triwall data do not show a change in salt loading during the 
production period. However, the half crate data clearly supports 
the reduction in salt loading of saltcrete in June 1990. 

The following conclusions concerning saltcrete have been made based on the 
characterization data available to date: 

0 The characterization data reported in this report are sufficient to 
characteriae the different populations of saltcrete (triwalls, half 
crate, and metal containers) in support of regulatory compliance and 
stabilization process development. 

0 A regulatory evaluation of the saltcrete data was performed. None 
of the saltcrete samples exceeded toxicity characteristic criteria 
for RCRA metals. Individual saltcrete samples exceeded LDR criteria 
for the following parameters: 

- Half crates - amenable cyanide 
- Triwalls - ,cadmium, nickel, silver 
- Metal Containers - cadmium, nickel, silver 
However, when the procedures outlined in chapter 9 of SW-846 are 
used to statistically evaluate the database, only the metal 
container population as a whole exceeds LDR standards (for cadmium, 
nickel, and silver). The half crate and triwall populations do not 
exceed LDR standards,. although individual samples within the 
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populations do. Therefore, additional treatment of the half crate 
and triwall populations for compliance with LDR standards is not 
required. 

. .  

0 Two individual half crate samples exceeded the LDR standard for 
amenable cyanide. However, using the procedures outlined in Chapter 
9 of SW-846, it was determined that the half crate population as a 
whole does not exceed the LDR standard. Since the half crate 
population statistically does not exceed the LDR standard for 
amenable cyanide, treatment for cyanide destruction during waste 
stabilization will not be required. 

0 No volatile organics, semi-volatile organics or alcohols were 
present at concentrations that could be leached above the LDR 
Standards. Therefore, these compounds should be deleted from future 
analytical programs for waste certification. 

0 The three populations of saltcrete canbe combined during treatment. 
One of the most significant parameters affecting future 
stabiliaation of saltcrete is the salt loading in the waste form. 
The triwall population had both the highest average salt loading and 
the largest salt loading variability of the three populations. The 
triwalls also represent the largest of the three populations. Since 
the half crates and the metal container waste have lower salt 
loadings, the addition of these wastes to the triwalls during 
processing would serve mainly to reduce the salt loading of the 
final mix, which is almost certainly beneficial for the performance 
of a stabilization process. 

. .  

. .. . _. 
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APPENDIX A 

SUMMARY OF PROPOSED SALTCRETE SAMPLE COLLECTION 
COMPARED WITH ACTUAL SAMPLE COLLECTION 
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APPENDIX A 

The information in this appendix provides details on the sampling activities 
conducted for Saltcrete'.. Table A-1 summarizes the number of samples proposed 
compared to the samples which were actually collected with regards to pad number 
(i.e., Pad 904 or Pad 750). Referenced in Table A-1 are Figures A-1 to A-6 which 
provide locations of the proposed and actual samples with regards to pad, tent, 
and stack location. 

Table A-2 provides a summary of all of the samples collected and the location 
from which they originated. In Table A-2, the sample number ends with either a 
T, HI or M, which corresponds to Triwalls, Half Crates, or Metals, respectively. 
Table A-2 also provides a summary of the production date (accumulation date). 

Table A-3 provides a summary of the sample tool used to collect each sample. 
sample numbers correspond to the sample numbers provided in Table A-2. 

The 
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TABLE A-1 

SALTCRETE SAWLING S U l l A R Y  
SOUR WIO/WNDCRETE PROJECT 
ROCKY FLATS PIANT, QILORAW) 

Tri -Wall 

Half Crate 

Tr i -Ual l  i n  Metal Container 

NA - Not Applicable 

904 Pad 

4 1 4  

F i Qure 
References 

in Text 

A-1, A-2 

#A 

A-1, A-2 

sarples f r a  
Uncanf i med Pad 

Location 
Yo. of 

i n  Text 

A-3. A-4 

A-3, A-5, 
and A - 6  

2 I 2 A-3 ,  A - 6  0 
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TABLE A-2 
SAMPLE COLLECTlOll S U l u R Y  - SALTCRETE 

SOUR MND/W#)CRETE PROJECT 
ROCKY FLATS P I N T ,  COLORAW 





TABLE A-2 
SAMPLE COLLECTIOLl SUwARr - SALTCRETE 

PAGE 3 

sappic lhr 

SC-29408-1 

SC - 30408-1 

sample Origin 

Pad lo. Tent  lo. Stack Container ID T r i w a l l  lo. Type 

904 8 B NA 04 160 TRIUALL 

904 8 C NA 02793 TRIUALL 

SC-31XXX-1-1 

sc-31xxx-T 

NA NA NA NA N/A #/A 

750 2 F NA 03440 TRIUALL 

T R I P  BLANK ( 1 )  01-20-92 NA 

01-20-92 09-20-87 
~ ~ 

SC-325XX-T 

SC-33XXX-T 

sc-34kXX-T 

SC-355XX-T 

sc-355xx-1-1-u 

I 03&2 I TRIUALL 

~~ ~ ~ ~ 

750 2 D NA 02410 TRIUALL 

750 2 E NA 03018 TRlUALL 

904 8 C NA 02539 TRIUALL 

EO 2 D NA 03037 TRIUALL 

NA NA NA NA NA NA 

Aca r r l a t im  

sample Type Date -led 

ROUT I NE 01 - 16-92 08- 05 -88 

ROUTINE 

ROUT I NE 

04- 05-87 R,WT I NE 01-16-92 
1 I 

01 -20-92 07- 10-87 

01-20-92 05-28-87 

ROUTINE 

ROUTINE 

01 -20-92 12-26-86 

05 -27-87 01 -20-92 
~ ~ 

T R I P  BLANK ( 2 )  01-20-92 NA 

SC-355XX-1-F NA NA NA NA NA NA 

01 -20-92 05-13-88 ROUTINE 
I I ,  

F I E L D  BLANK 

RINSATE BLANK 

01 -20-92 10-04-88 ROUTINE 

NA 01-20-92 

01 -20-92 NA 

ROUTINE 01-20-92 05-18-88 

SC-355XX-1-B 

SC-36408-1 

NA NA NA NA NA NA 

904 8 H NA 04634 TR I UAL L 

~~ ~ 

ROUT I NE 

~ ~ 

01 -20-92 12-11 -88 

SC-37408-1 

SC-37408-1-D 

SC-38408- T 

SC-39408-1 

904 8 H NA 0381 7 TRIUALL 

904 8 H NA 0381 7 TRIUALL 

904 8 0 NA 03886 TRIUALL 

904 8 C NA 04381 TRIUALL 
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MOO8 18 

I I I I 

01 - 06-87 01 -21 -92 04099 METAL ROUTINE 

sempte N-r 

SC-41408-I4 

MOO818 

NA 

SC-41408-M-D 

SC-41408-M-F 

04099 METAL DUPLICATE 0 1 - 20 -92 01 - 06-87 

NA NA F I E L D  BLANK 01-20-92 NA 

Pad No. Tent No. 4- 
NA 

NA 

Stack 

NA NA RINSATE BLANK 01-20-92 NA 

10-08-88 01-20-92 04440 TRIUALL ROUTINE 

Q 

NA 

P 

NA 

NA NA F I E L D  BLANK 0 1 - 2 0 - 9 2  NA 

'1 

s c 4 3 5 x x - T  

SC-435XX-1-D 

sc-445xx- T 

sc-445xx-1-6 

SC-455XX-H 

Origin 
I I I Acccautetion 

750 2 

750 2 

750 2 

HA NA 

750 

Container ID I Triuall lo- I Container T v w  I SamDle T v w  I Date Saaled I Date 

NA 

NA 

03287 TR I UAL L ROUT I NE 01-20-92 06-07-87 

03287 TRIUALL DUPLICATE 01-20-92 06- 07- 87 

NA 

NA 

SC-41408-M-B 1 1 
SC-424XX-T 

SC-424XX-1-F  

03093 TRIUALL ROUTINE 01 -20-92 UNKNOWN 

NA NA RINSATE BLANK 01-20-92 NA 

SC-455XX-H-D 750 7 7 6 - A - 5 5 6 0  

NA 

748-00032 

NA 

B 

NA HALF CRATE DUPLICATE 01-27-92 06-29-89 

NA NA T R I P  BLANK (1) 01-27-92 NA 

NA HALF CRATE ROUT I NE 01-27-92 12- 15 -89 

NA 

SC-455XX-H-T 

SC-465XX-H 

D 

NA NA 

750 

D 

~ ~ 

NA NA 

750 SLA 

750 

D 

NA 

NA NA NA NA T R I P  BLANK (2) 01-27-92 NA 

H H00264 NA HALF CRATE ROUTIWE 01-27-92 04 - 08- 90 

0 4 - 0 5 - 9 1  01-27-92 H03453 NA HALF CRATE ROUTINE 

NA 

I 01-27-92 I 06- 29-89 7 7 6 - A - 5 5 6 0  I NA I HALF CRATE I ROUT I NE 

~ ~ 

SC-465XX-H-1-U 

SC-475XX-H 

SC - 485XX-  H 



i 4 8 5 X X - n - 8 -  1 :o 1 ;;A 1 T 
SC-495XX-H 

SC - 505XX - H 750 SLA 

Origin 

Container ID Triwall lo- 
Acarrlation 

Container Type saaple Type Date Saqled Date 

NA NA NA RINSATE BLANK 01 -27-92 NA 

SC-565XX-H I 750 I I 
I I .  

SC-515XX-H 

SC-525XX-H 

SC-57408-M I 904 I 8 I P 

750 

750 

748- 00466 

7 7 6 - A - 6 1 8 9  

NA I NA I NA I F I E L D  BLANK I 01-20-92 I NA 

09-30-91 

06- 28-89 

01 -28-92 

01 -28-92 

ROUTINE NA HALF CRATE 

NA HALF CRATE ROUTINE 

SC- 53dXX-  H 

SC-545XX-H ' 

750 

750 SLA H 

H03202 I NA HALF CRATE ROUT I NE I 01-27-92 I UNKNOWN 
I I 1 i 

HO776-A-5441 

H 0 0 2 7 7  

H00198 I NA I HALF CRATE I ROUTINE I 01-27-92 I UNKNOWN 

NA HALF CRATE ROUTINE 01 -28-92 UNKNOWN 

01-28-92 04-09-90 NA HALF CRATE ROUT I NE 

H 0 3 5 0 9  NA HALF CRATE ROUTINE 01-28-92 ' 05-09-91 SC-555XX-H 750 

H03211 

MOO661 

NA I NA I N/A I TRIP BLANK(1) I 01-30-92 I NA 
I I 1 

12-18-90 

02739 METAL ROUTINE 01 -28-92 03- 22-87 

NA HALF CRATE ROUTINE 01 -28-92 

SC- 58408-M 

SC-595XX-M-T 

SC-595XX-H 

SC-605XX-M MOO424 I 748-3226 I METAL I ROUTINE I 01-30-92 I 07-12-89 

904 8 P 

NA NA NA 

750 

750 

MOO661 02804 METAL ROUTINE 01 -28-92 04- 07-87 

MOO424 I 748-03257 I METAL ROUT I NE 1 01-30-92 1 07-21 -89 
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- KEY 

(1) 
(2)  
SLA South Laydoun Area. 
NA Not Applicable 

Tr ip Blank accompanied Routine and Duplicate Saltcrete Samples. 
Tr ip Blank accompanied Aqueous samples ( i .e . ,  Rinsate 8 Field Blanks). 



I 
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S C - ' l 5 4 0 8 - T  

SC-16408-T 

SC- 17408- T 

SC-185XX-T 

SC-195XX-T 

SC-205XX-T 

SC-215XX-T 

SC-225XX-T 

S C - 2 3 4 0 8 - 1  

S C - 2 4 4 0 8 - T  

SC-25408-T 

SC- 26408- T 

SC-275XX-T 

SC-285XX-T 

SC-29408-T 

1 

Chemical -le Col lect ion Equipnent 
Shelby T&e 
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saeple 
N h r  

SC-605XX-M 

1 I I 1 
Physical -le Collection E q i p e n t  

Shelby Tube -le Jar 
Chemical -le Collection Egripllent 

Sledse 
- A s  

Mallet Trowel* Chisel* D r i l l  Spoan. (Disposable) Shovel. Haeaer Bucket* Driven Pushed Pushed Chemical 

Glove Harmer Forklift Hand 

X X X 

(1)  Unknown 
. Stainless Steel Equipment. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

APPENDIX B 

ANALYTICAL DATABABE 



*** VOLATILES *** 
COMPOUND _ _ _ _ _ _ _ _  
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,l-DICHLOROETHENE 
2-BUTANONE 
1,l. l-TRICHLORETHANE 
CARBON TETRACHLORIDE 
TRICHLORETHENE 
1,1,2-TRICHLOROETHANE 
BENZENE 
4-METHYL-2-PENTANONE 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
XYLENE ( t o t a l )  
TRICHLOROFLUOROMETHANE 
FREON 113 
ETHYL ETHER 
ETHYL ACETATE 

*** SEMIVOLATILES *** 
COMPOUND - - - - - - - -  
1,4-OICHLOROBENZENE 
1,2-DICHLOROBENZENE 
N-NITROSO-DI-N-PROPYLAMINE 
1,2,4-TRICHLOROBENZENE 
ACENAPHTHENE 
2.4-DINITROTOLUENE 
PYRENE 
CYCLOHEXANONE 
PYRIDINE 
2-NITROPROPANE 

6U UG/KG 
19U UG/KG 
6U UG/KG 
6U UG/KG 

12U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

12U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG ' 

6u UG/KG 
6U UG/KG 
6U UG/KG 

6 U  UG/KG 
2 4 U  UG/KG 
6U UG/KG 
6U UG/KG 

1 2 U  UG/KG 
6U UG/KG 
6U UG/KG 
6u UG/KG 
6U UG/KG 
6U UG/KG 

12U UG/KG 
6u UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

410UJ UG/KG 
410UJ UG/KG 
410UJ UG/KG 
410UJ UG/KG 
410UJ UG/KG 
410UJ UG/KG 
410UJ UG/KG 
410UJ UG/KG 
410UJ UG/KG 
410UJ UG/KG 

410U 
410U 
410U 
410U 
410U 
410U 
410U 
410U 
410U 
4 1 0 U  

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

N 
25U 
N 
N 

13U 
N 
N 
N 
N 
N 

13U 
N 
N 
N 
N 
N 
N 
N 
N 
N 

430U 
430U 
430U 
430U 
430U 
43w 
43w 
43w 
43w 
43w 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

6u 
3 N  
6u 
6u 
4 5  
6u 
6U 
6U 
6u 
6U 

13U 
6U 
5 5  
6U 
6U 
6U 
6U 
6U 
6u 
6u 

420U 
420U 
420U 
420U 
420U 
420U 
420U 
420U 
420U 
420U 

UGIKG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

N UG/KG 
130U UG/KG 
N UG/KG 
N UG/KG 

36 UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
7U UG/KG 
N UG/KG 

13U UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
7I.l UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 

430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

6u 
140U 
6u 
6u 

45 
6U 
6U 
6u 
6u 
6U 

13U 
6U 

6u 
6u 
6u 
6U 

6u 
6u 

a 

14 

430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 



TITLE: HALCRATE 

SAMPLE I D  NUMBER: 
ACCUMULATION DATE: 
DATE SAMPLED: 
COMMENT: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** ALCOHOLS *** 
COMPOUND - - - - - - - - 

2-ETHOXYETHANOL 
ISOBUTANOL 
METHANOL 
N-BUTHYL ALCOHOL 

(500 MG/KG *500 MG/KG <500 MG/KG *500 MG/KG (500 MG/KG <500 MG/KG 
*10 MG/KG * l o  MG/KG 4 0  MG/KG 4 0  MG/KG * l o  MG/KG 4 0  MG/KG 
4 0  MG/KG e10 MG/KG 4 0  MG/KG 4 0  MG/KG * l o  MG/KG 4 0  MG/KG 
4 0  MG/KG *10 MG/KG 4 0  MG/KG * I O  MG/KG * l o  MG/KG * l o  MG/KG 

*** INORGANICS *** 
ANALY TE - - - - - - -  
ALUM1 NUM 
ARSENIC 
BARIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
I RON 
LEAD 
MAGNESIUM 
MERCURY 
NICKEL 
POT ASS I UM 
SELENIUM 
SILVER 
SOOIUM 
BORON 

*** TCLP INORGANICS *** 
ANALYTE - - - - - - -  

6650 MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
#G/KG 

6?30 
7.4u 
135 
3.65 

148000 
37.85 
6990 J 

2.5U 
1800J 
0.1 

27.7 
1030005 

9.w 
39.35 

1335 
130000 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
UG/KG 
HG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/K 
MG/KG 
MG/KG 

6820 
7.9u 
1435 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
UG/KG 
HG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

8230 
7.N 
154 

MG/KG 11900 
MG/KG 7.w 

MG/KG 10600 
MG/KG 7.8 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

__. . 

7.4u 
134 MG/KG 275J MG/KG 2375 

MG/KG 2.85 MG/KG 3.45 
MG/KG 282000J MG/KG 2400005 

3.75 3.85 
15 1 OOOJ 

30.25 
69505 

4.25 

33.65 
8690 5 

4.1U 
26505 

0.1 
24.5 

1400005 
10.3U 
30.45 

1045 

183000 

91600 

148000 
36.5J 
6920 5 

MG/KG 1185 MG/KG 52.2J 
MG/KG 123005 MG/KG 104005 
MG/KG 5.8U MG/KG 5.5U 
MG/KG 84905 MG/KG 57905 
MG/KG 0.1 MG/KG 0.1 
MG/KG 36.5 MG/KG 45.8 
MG/KG 416005 MG/KG 846005 
MG/KG 10.6U MG/KG 10.4U 
MG/KG 30.15 MG/KG 18.2 
MG/KG 62300 MG/KG 78600 
MG/KG 1045 MG/KG 1645 

2.5U 
1780 5 
0.1u 

26.2 

5.1U 
19305 
0.1u 

22.4 
156000 J 

1D.6U 
43.95 

95.85 
95300 

101 OOOJ 
9.w 

38.75 
127000 

1335 

ALUMINUM 
ARSENIC 
BAR I UM 
CADM I UM 
CALCIUM 
CHROMIUM 
I RON 
LEAD 
MAGNESIUM 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
PH 

521 
128u 
9565 
5.0U 

1840000 
260 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

932 
89.0U 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

385 
68.ou 

UG/L 98.0 
UG/L 102u 

UG/L 129 
UG/L 122u 
UG/L 14005 
UG/L 5.0U 
UG/L 2470000 
UG/L 218 
UG/L 43.0U 
UG/L 25.0U 
UG/L 145U 
UG/L 0.1u 
UG/L 118 
UG/L 80.0U 
UG/L R 

12.2 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

892 5 
5.0U 

633000 

14705 
5.0U 

449 5 
95. OU 
30. OU 
81 .OU 

954000 

UG/L 15005 
UG/L 5 .OU 
UG/L 3120000 

463 
196U 

20.0UJ 
41 .OU 

1 .o 
64.0 
80. OU 

R 
12.1 

UGiL 953 
UG/L 34.0U 
UG/L 20.0UJ 
UG/L 191 

83. OU 
22.0u 

108U 
0.1u 

75.0 
80. OU 

R 
11.8 

1 .o 
71 .O 
80. OU 
3.0U 
12.2 

UGiL 0.1u 
UG/L 101 
UG/L 80.0U 
UGiL R 

12.0 



TITLE: HALCRATE 

SAMPLE I D  NUMBER: 
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*** MISCELLANEOUS *** 
PARAMETER _ - - - - - - - _  
CYANIDE-AMENABLE 
CYANIDE-TOTAL 
GROSS ALPHA 
GROSS BETA 

AMMON I A 
MOISTURE - GRAVIMETRIC 
TOC 
SWELL TEST 
BULK DENSITY 
UNCONFINED COMPRESSIVE STRENG 
U N I T  WEIGHT OF SHELBY TUBE 
FLT CAKE-SPEC GRAV 
FLT CAKE-SPEC GRAV (SALT RINS)  
V I  SCOSI TY 
%WATER (KARL FISHER) 
% SOLIDS (FILTERCAKE) 
GRAIN S I Z E  - SIEVE 3/4 I N  
GRAIN S I Z E  - SIEVE 3/8 I N  
GRAIN S I Z E  - SIEVE NO. 4 
GRAIN S I Z E  - SIEVE NO. 10 
GRAIN S I Z E  - SIEVE NO. 20 
GRAIN S I Z E  - SIEVE NO. 40 
GRAIN S I Z E  - SIEVE NO. 50 
GRAIN S I Z E  - SIEVE NO. 100 
GRAIN S I Z E  - SIEVE NO. 140 
GRAIN S I Z E  - SIEVE NO. 200 
PYCNOMETER F I L  - SPEC. GRAV. 
PYCNOMETER F I L  - SOLIDS DISS. 
PYCNOMETER F I L  - p H  
SALT RINSE F I L  - SPEC. GRAV. 
SALT RINSE F I L  - SOLIDS DISS. 
SALT RINSE F I L  - pH 

PH 

+4.3J MG/KG +17J MG/KG -15 
60J MG/KG 34 

99+/-17 pCi/g 140+/-20 p C l / g  85+/-15 
130+/-20 pCi/g 120+/-20 pCi/g 130+/-20 

12.9 13.1 13.3 

21J MG/KG 

4 0  MG/KG <20 MG/KG 
18.8 % . 19.0 % 
5000 

0 
1.95 

NA 
NA 

2.62 
2.36 

125 

81.0 
NA 

100.0 
98.1 
58.3 
33.3 

NA 
19.8 
11.7 

NA 
4.2 

1.053 
74000 

12.6 
1.083 

120000 
12.8 

18.4. 

MG/KG 
% 

CP 
% 
% 

% 
% 
x 
% 

% 
% 

% 

MG/L 

MG/L 

4900 MG/KG 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

14 
24.2 
4400 

10 
1.88 

NA 
NA 

2.77 
2.28 
275 

24.4 
75.8 

NA 
100.0 
99.7 
87.6 
41.7 

NA 
22.4 
11.3 

NA 
3.5 

1.053 
69000 

12.9 
1 .om 

100000 
13.0 

MG/KG 
% 
MG/KG 
% 

CP 
% 
% 

% 
% 
% 
% 

% 
% 

% 

MG/L 

MG/L 

MG/KG +48 
MG/KG 81 
pCi/g 58+/-13 
pCi/g 120+/-20 

13.3 
*10 

22.0 
4100 

10 
1.93 

NA 
NA 

2.70 
2.17 
285 

24.3 
77.8 

NA 
100.0 
90.8 
59.4 
33.5 

NA 
20.0 
13.0 

NA 
5.2 

1.048 
62000 

12.9 
1.073 

100000 
12.9 

MG/KG 
MG/KG 
PcVg 
PcVg 

MG/KG 
% 
MG/KG 
% 

CP 
% 
% 

x 
% 
% 
% 

% 
% 

% 

MG/L 

MG/L 

+56 
81 

68+/-14 
66+/-7 

12.7 
15 

24.3 
2000 

40 
1.67 

NA 
NA 

2.13 
1.93 
335 

24.2 
75.7 

100.0 
97.7 
77.5 
51.9 
36.3 

NA 
20.1 
11.3 

NA 
4.1 

1.028 
36000 

12.4 
1.043 
57000 

12.4 

MG/KG -24 
MG/KG 28 
pCi/g 20+/-9 
pCi/g 92+/-10 

13.0 
MG/KG 22 
% 23.0 
MG/KG 1300 
% 30 

1.83 
NA 
NA 

2.53 
2.05 

CP 140 
% 22.3 
x 79.1 
% NA 
x I N T  
x I N T  
x I NT 
x I N T  

NA 
x I NT 
% I NT 

NA 
% I NT 

1.033 
MG/L 46000 

12.6 
1.053 

MG/L 74000 
12.7 

MG/KG 
MG/KG 
pCi/g 
PcVg 

MG/KG 
x 
HG/KG 
% 

CP 
% 
x 

MG/L 

MG/L 



TITLE: HALCRATE 

SAMPLE I D  NUMBER: 
ACCUMULATION DATE: 
DATE SAMPLED: 
COMMENT: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** ASTM LEACHATES *** 
PARAMETER _ _ _ _ _ _ _ _ _  
CHLORIDE 
NITRATE 
PERCENT RECOVERY OF SOLIDS 
PHOSPHORUS 
SULFATE 
TDS 

SC455XXH SC455XXHD SC465XXH SC475XXH SC485XXH SC495XXH 
06/29/89 06/29/89 12/15/89 04/08/90 04/05/90 UNKNOWN 
01/27/92 01/27/92 01/27/92 01/27/92 01/27/72 01/27/92 

DUPLICATE - - - - - - _ - - _ - _ _ _ -  _ _ _ _ _ _ _ _ - - - - - - -  - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - -  - - - - - - - _ - _ _ _ - _ _  - _ - - _ _ _ _ _ _ _ _ _ _ _  

1000 MG/L 
2300 MG/L 
27.2 % 

<0.01 MG/L 
2100 MG/L 

26000 MG/L 

NA 
NA 
NA 
NA 
NA 
NA 

1200 MG/L 2000 MG/L 690 MG/L 1200 MG/L 
920 MG/L 1100 MG/L 1000 MG/L 1100 MG/L 

34.6 % 40.2 % 54.8 % 51.8 % 
<0.01 MG/L <0.01 MG/L 4.01  MG/L xO.01 MG/L 
4100 MG/L 2300 MG/L 1100 MG/L 1400 MG/L 

24000 MG/L 24000 MG/L 12000 MG/L 15000 MG/L 



METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,l-DICHLOROETHENE 
2-BUTANONE 
1.1.1-TRICHLORETHANE 
CARBON TETRACHLORIDE 
TRICHLORETHENE 
1,1,2-TRlCHLOROETHANE 
BENZENE 
4-METHYL-2-PENTANONE 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
XYLENE ( t o t a l )  
TRICHLOROFLUOROMETHANE 
FREON 113 
ETHYL ETHER 
ETHYL ACETATE 

*** SEMIVOLATILES *** 
COMPOUND - - - - - - - - 
1.4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
N-NITROSO-DI-N-PROPYLMINE 
1,2,4-TRICHLOROBENZENE 
ACENAPHTHENE 
2,4-DINlTROTOLUENE 
PYRENE 
CYCLOHEXANONE 
PYRlD I N E  
2-NITROPROPANE 

SC505XXH ’ SC515XXH SC525XXH SC535XXH SC545XXH SC555XXH 
UNKNOWN ~ 09/30/91 06/28/89 UNKNOWN 04/09/90 05/09/91 

01/2a/92 01 128192 01/28/92 01/27/92 01 128192 01/28/92 

6U UG/KG 
38U UG/KG 

6U UG/KG 
6U UG/KG 

13U UG/KG 
6U UG/KG 
6U UG/KG 
6UJ UG/KG 
6U UG/KG 
6U UG/KG 

13U UG/KG 
6U UG/KG 
6U UG/KG 
611 UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

420U 
420U 
420U 
420U 
420U 
420U 
420U 
420U 
420U 
420U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

6U UG/KG 
l l O U  UG/KG 
6U UG/KG 
6U UG/KG 

21 UG/KG 
6U UG/KG 
6U UG/KG 
6UJ UG/KG 
6U UG/KG 
6U UG/KG 

12U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

410U 
410U 
410U 
410U 
410U 
41 OU 
41 OU 
410U 
410U 
410U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

6U UG/KG 
36U UG/KG 
6U UG/KG 
6U UG/KG 
4 5  UG/KG 
6U UG/KG 
6U UG/KG 
6UJ UG/KG 
6U UG/KG 
6U UG/KG 

12U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

410U 
410U 
410U 
410U 
410U 
410U 
410U 
410U 
410U 
410U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

N UG/KG 
58U UG/KG 
N UG/KG 
N UG/KG 

1OJ UG/KG 
N UG/KG 
N UG/KG 
N J  UG/KG 
N UG/KG 
N UG/KG 

14U UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 

450U 
450U 
450U 
450U 
4 5 0 U  
450U 
450U 
450U 
450U 
450U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

N UG/KG 
43U UG/KG 
7U UG/KG 
N UG/KG 
6 5  UG/KG 
N UG/KG 
N UG/KG 
N J  UG/KG 
N UG/KG 
N UG/KG 

13U UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
7LJ UG/KG 

440U 
440U 
440U 
440U 
440U 
440U 
440U 
440U 
440U 
440U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

6U UG/KG 
l l O U  UG/KG 
6U UG/KG 
6U UG/KG 

6U UG/KG 
6U UG/KG 
6UJ UG/KG 
6U UG/KG 
6U UG/KG 

13U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6 U  UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

28 UGIKG 

420U 
420U 
420U 
420U 
420U 
420U 
420U 
420U 
420U 
420U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 



*** ALCOHOLS *** 

2-ETHOXYETHANOL 
ISOBUTANOL 
METHANOL 
N-BUTHYL ALCOHOL 

*** INORGANICS *** 
ANALYTE - - - - - - _  
ALUMINUM 
ARSENIC 
BAR I UM 
CADMIUM 
CALCIUM 
CHROMIUM 
I RON 
LEAD 
MAGNES I Ut4 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
BORON 

*** TCLP INORGANICS *** 
ANALYTE _ _ _ _ _ _ -  
ALUM1 NUM 
ARSENIC 
BARIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
I RON 
LEAD 
MAGNESIUM 
MERCURY 
NICKEL 
SELENIUM 
SI LVER 
PH 

*500 MG/KG *500 MG/KG *500 MG/KG *500 MG/KG *500 MG/KG *500 MG/KG 
4 0  MG/KG * I O  MG/KG * l o  MG/KG. * I O  HG/KG * I O  HG/KG *10 MG/KG 

4 0  MG/KG 4 0  MG/KG *10 MG/KG *10 MG/KG 4 0  MG/KG 4 0  MG/KG 
* I O  MG/KG * I O  MG/KG * l o  MG/KG * l o  RG/KG <10 .HG/KG *10 MG/KG 

7420 
7 . N  
153 
3.85 

1610005 
34.45 
7570J 
3.6u 

20605 
0.1 

23.1 
1640005 

10.2u 
45.1 

87000 
1145 

MG/KG 11000 
MG/KG 7.4U 
MG/KG 246 
MG/KG 4.15 
MG/KG 247000J 
MG/KG 50.75 
MG/KG 97005 
MG/KG 3.6U 
MG/KG 52505 
MG/KG 0.1 
MG/KG 37.7 
MG/KG 537005 
MG/KG 9.9U 
MG/KG 22.75 
MG/KG 67300 
WG/KG 91.95 

1020 UG/L 90.0U 
99.OU UG/L R 
12105 UG/L 9525 
5.0U UG/L 5.0U 

6350005 UG/L 2640000 
372 UG/L 147 
170U UG/L 38.0U 

2O.OUJ UG/L 2O.OU 
67.0U UG/L 155U 

0.1U UG/L 0.1u 
41.0 UG/L 199 
80.0U UG/L 80.0U 

R UG/L R 
12.2 12.1 

MG/KG 70005 
MG/KG 7.4U 
HG/KG 1375 
MG/KG 3.35 
MG/KG 1600005 
HG/KG 34.0J 
HG/KG 72305 
MG/KG 2.5U 
MG/KG 18605 
MG/KG 0.1 
HG/KG 25.7 
HGiKG 1060005 
HG/KG 9.W 
MG/KG 37.05 
MG/KG 128000 
MG/KG 1325 

UG/L 238 
UG/L 134U 
UG/L 12805 
UGiL 5.ou 
UG/L 1800000 
UG/L 355 
UG/L 70.0U 
UG/L 2O.OUJ 
UG/L 125U 
UG/L 0.1u 
UG/L 31.0 
UG/L 80.0U 
UG/L R 

11.9 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
WG/KG 
WG/KG 
MG/KG 
MG/KG 
MG/KG 

6330 MG/KG 
8.1U MG/KG 
144J MG/KG 
5.55 MG/KG 

126000J MG/KG 
86.35 MG/KG 
68305 MG/KG 

6.2U HG/KG 
1760J HG/KG 
0.1 MG/KG 

30.0 MG/KG 
1370005 MG/KG 

10.8U MG/KG 
57.85 MG/KG 

133000 HG/KG 
1625 MG/KG 

UG/L 1090 UG/L 
UG/L 149U UG/L 
UG/L 12805 UG/L 
UG/L 5.0U UG/L 
UG/L 1130000 UG/L 
UG/L 852 UG/L 
UG/L 1 3 N  UG/L 
UG/L 20.0UJ UG/L 
UG/L 105U UG/L 
UG/L 0.1U UG/L 
UG/L 99.0 UG/L 
UG/L 80.0U UG/L 
UG/L R UG/L 

11.8 

8030 RG/KG 
9.9 HG/KG 
1745 MG/KG 
4.45 HG/KG 

1770005 MG/KG 
53.55 HG/KG 
81005 RG/KG 
9.9U MG/KG 

31205 MG/KG 
0.1 MG/KG 

27.3 MG/KG 
1610005 MG/KG 

1 0 . N  MG/KG 
27-75 HG/KG 

90700 MG/KG 
l l 9 J  MG/KG 

11700 MG/KG 
7.N MG/KG 
2765 MG/KG 
1.55 MG/KG 

2780005 RG/KG 
54.95 MG/KG 

125005 MG/KG 
5.6U MG/KG 

78505 MG/KG 
0.1 MG/KG 

30.5 MG/KG 
389005 MG/KG 

10.2U MG/KG 
16.0 MG/KG 

67400 MG/KG 
87.15 MG/KG 

296 
184u 

11505 
5.0U 

863000 
978 
130U 

23. OU 
73.ou 

0.1u 
41 - 0  
80. OU 

R 
12.1 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

90.0U UG/L 
103U UG/L 

12005 UG/L 
5.0U UG/L 

3050000 UG/L 
165 UG/L 

23.0U UG/L 
2O.OUJ UG/L 

148U UG/L 
0.1U UG/L 

75.0 UG/L 
80.0U UG/L 

R UG/L 
12.0 



TITLE: HALCRATE 

SAMPLE I D  NUMBER: 
ACCUMULATION DATE: 
DATE SAMPLED: 
COMMENT: ___----_-__----__---____________________ 

*** MISCELLANEOUS *** 
PARAMETER _ _ _ - - _ - _ -  
CYANIDE-AMENABLE 
CYANIDE-TOTAL 
GROSS ALPHA 
GROSS BETA 
PH 
AMMONIA 
MOISTURE - GRAVIMETRIC 
U N I T  WEIGHT OF SHELBY TUBE 
TOC 
SWELL TEST 
BULK DENSITY 
UNCONFINED COMPRESSIVE STRENG 
FLT CAKE-SPEC GRAV 
FLT CAKE-SPEC GRAV (SALT RINS)  
V I  scos I TY 
%WATER (KARL FISHER) 
% SOLIDS (FILTERCAKE) 
GRAIN S I Z E  - SIEVE 3/8 I N  
GRAIN S I Z E  - SIEVE 3/4 I N  
GRAIN S I Z E  - SIEVE NO. 4 
GRAIN S I Z E  - SIEVE NO. 10 
GRAIN S I Z E  - SIEVE NO. 20 
GRAIN S I Z E  - SIEVE NO. 40 
GRAIN S I Z E  - SIEVE NO. 50 
GRAIN S I Z E  - SIEVE NO. 100 
GRAIN S I Z E  - SIEVE NO. 140 
GRAIN S I Z E  - SIEVE NO. 200 
PYCNOMETER F I L  - SPEC. GRAV. 
PYCNOMETER F I L  - SOLIDS DISS. 
PYCNOMETER F I L  - p H  
SALT RINSE F I L  - SPEC..GRAV. 
SALT RINSE F I L  - SOLIDS DISS. 
SALT RINSE F I L  - p H  

-10 
22 

78+/-15 
1 50+/-20 

13.3 
4 0  

21.8 
NA 

3300 
0 

1.92 
NA 

2.40 
2.26 
215 

23.1 
77.9 

NA 
NA 

100.0 
76.2 
43.0 

NA 
24.3 
15.1 

NA 
5.7 

1.053 
70000 

12.9 
1.083 

110000 
13.0 

MG/KG 
MG/KG 

PC1/9 

MG/KG 
% 

MG/KG 
% 

PCI/g 

CP 
% 
% 

% 
% 
% 

% 
% 

% 

MG/L 

HG/L 

-17 
22 

66+/-14 
69+/ - 7 

12.8 
15 

19.3 
NA 

4500 
30 

1.89 
NA 

2.24 
2.28 

175 
19.4 
77.4 
I NT 
I NT 
I NT 
I NT 
I NT 
I NT 
I NT 
I NT 
I NT 
I NT 

1.033 
46000 

12.5' 
1.053 
73000 

12.5 

MG/KG 
% 

MG/KG 
% 

CP 
% 
% 

MG/L 

WG/L 

HG/KG -35 
MG/KG 20 
pCi/g 82+/-15 
pCi/g 110+/-20 

13.1 
4 0  

19.1 
NA 

4000 
' 10 
1.94 

NA 
2.88 
2.07 

160 
20.4 
81.6 

NA 
NA 

100.0 
66.3 
37.5 

NA 
18.0 
10.1 

NA 
4.3 

1 .OS3 
68000 

12.9 
1.078 
99000 

13.0 

MG/KG 
% 

MG/KG 
% 

CP 
% 
% 

% 
% 
% 

% 
% 

% 

MG/L 

MG/L 

MG/KG +16 
27 MG/KG 

pCi/g 91+/-16 
pci/g 150+/-20 

13.2 
4 0  

25.6 
NA 

4900 
10 

1.85 
NA 

2.72 
2.26 
230 

25.6 
75.2 

NA 
NA 

100.0 
96.8 
61.9 

NA 
34.0 
17.0 

NA 
9.1 

1.058 
78000 
12.8 

1.088 
120000 

12.0 

MG/KG 
% 

MG/KG 
% 

CP 
% 
% 

% 
% 
% 

% 
% 

% 

MG/L 

MG/L 

MG/KG +26 
MG/KG 55 
pci/g 18+/-8 
pCi/g 120+/-20 

13.3 
4 0  

25.2 
I N T  

4600 
0 

1.88 
NA 

2.57 
2.42 
385 

22.9 
74.9 

100.0 
NA 

96.3 
64.7 
36.2 

NA 
20.2 
10.7 

NA 
4.7 

1.053 
76000 

12.7 
1.083 

120000 
12.8 

CIG/KG 
MG/KG 
pci/s 
pci/g 

HG/KG 
% 

MG/KG 
% 

CP 
% 
% 
% 

% 
% 
% 

% 
% 

% 

MG/L 

MG/L 

- 34 
16 

19+/-9 
49+/ - 6 

12.7 
* l o  

21.9 
NA 

560 
40 

1.77 
NA 

2.52 
2.26 
205 

17.8 
77.9 
I NT 
I N T  
I N 1  
I NT 
I N 1  
I NT 
I N T  
I N T  
I N 1  
I N T  

1.033 
45000 

12.3 
1.048 
69000 

12.4 

MG/KG 
MG/KG 
pCi/s 
pCi/C 

MG/KG 
% 

MG/KG 
%. 

CP 
% 
% 

MG/L 

MG/L 



***-ASTM LEACHATES *** 
PARAMETER - -  - - - - - - -  

CHLORl DE 
NITRATE 
PERCENT RECOVERY OF SOLIDS 
PHOSPHORUS 
SULFATE 
TDS 

690 MG/L 1600 MG/L 2600 MG/L 1020 MG/L 1300 MG/L 2100 MG/L 

37.4 % 49.8 % 33.6 X 30.2 % 39.0 % 
4.01 MG/L (0.01 MG/L <0.01 MG/L 4.01 MG/L <O.OlUJ MG/L (0.01 MG/L 
2500 MG/L 1700 MG/L 2100 MG/L 3900 MG/L 2100 MG/L 1100 MG/L 

25000 MG/L 15000 MG/L 27000 HG/L 26000 MG/L 25000 MG/L 13000 MG/L 

1400 MG/L 900 MG/L 2500 UG/L 1400 MG/L 900 MGIL iaoo MG/L 
56.0 % 



TITLE:  HALCRATE 

SAMPLE I D  NUMBER 
ACCUMULATION DAT 
DATE SAMPLED: 
COMMENT: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** VOLATILES *** 
COHPOUND _ - - - - - - -  
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,l-DICHLOROETHENE 
2-BUTANONE 
1.1.1-TRICHLORETHANE 
CARBON TETRACHLORIDE 
TRICHLORETHENE 
1,1,2-TRICHLOROETHANE 
BENZENE 
4-METHYL-2-PENTANONE 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
XYLENE ( t o t a l )  
TRICHLOROFLUOROMETHANE 
FREON 113 
ETHYL ETHER 
ETHYL ACETATE 

*** SEMIVOLATILES *** 
CCMPOUND _ -_ - - - -_  
1,4-DICHLOROBENZENE 
1,2-D1 CHLOROBENZENE 
N-NITROSO-DI-N-PROPYLAMINE 
lI2,4-TRICHLOROBENZENE 
ACENAPHTHENE 
2.4-DINITROTOLUENE 
P~RENE 
CYCLOHEXANONE 
PYR I D  I N E  
2-NITROPROPANE 

6U UG/KG 
lOOU UG/KG 
6U UG/KG 
6U UG/KG 

28 UG/KG 
6U UG/KG 
6U UG/KG 
6UJ UG/KG 
6U UG/KG 
6U UG/KG 

13U UG/KG 
6U UG/KG 
4 5  UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

420U UG/KG 
42DU UG/KG 
420U UG/KG 
420U UG/KG 
420U UG/KG 
420U UG/KG 
420U UG/KG 
420U UG/KG 
420U UG/KG 
420U UG/KG 



TITLE:  HALCRATE 

SAMPLE I D  NUMBER: 
ACCUMULATION DATE: 
DATE SAMPLED: 
COMMENT : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** ALCOHOLS *** 
COMPOUND _ _ - _ _ _ - -  
2-ETHOXYETHANOL 
ISOBUTANOL 
METHANOL 
N-BUTHYL ALCOHOL 

*** INORGANICS *** 
ANALYTE - _ - - _ - -  
ALUMINUM 
ARSENIC 
BAR I UM 
CADM I UM 
CALCIUM 
CHROMIUM 
I RON 
LEAD 
MAGNESI UM 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
BORON 

*** TCLP INORGANICS *** 
ANALYTE - - - - - - - 
ALUMINUM 
ARSENIC 
BARIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
I RON 
LEAD 
MAGNESIUM 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
PH 

<500 MG/KG 
4 0  MG/KG 
(10 MG/KG 
4 0  ' MG/KG 

1 1 8 0 0 5  MG/KG 
7.N MG/KG 
2 6 7 5  MG/KG 
3.95 MG/KG 

278000 MG/KG 
50.55 MG/KG 

3.2U MG/KG 
6 1 0 0 5  MG/KG 
0.1 MG/KG 

42.1 MG/KG 
7 3 4 0 0 5  MG/KG 

10.3U MG/KG 
16.6 MG/KG 

67200 MG/KG 
1 2 8 5  MG/KG 

1 1 7 0 0 5  MG/KG . 

95.0 
80. OU 
840 5 
5.0U 

2500000 
271 

20. ou 
24. OU 

l l 0 U  
0.1u 
104 

80. OU 
R 

12.0 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 



SAMPLE ID NUMBER: 
ACCUMULATION DATE: 
DATE SAMPLED: 
COMMENT: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** MISCELLANEOUS *** 
PARAMETER _ _ _ _ - _ _ _ _  
CYANIDE-AMENABLE 
CYANIDE-TOTAL 
GROSS ALPHA 
GROSS BETA 

AMMON I A 
MOISTURE - GRAVIMETRIC 
TOC 
SWELL TEST 
BULK DENSITY 
UNCONFINED COMPRESSIVE STRENG 
UNIT WEIGHT OF SHELBY TUBE 
FLT CAKE-SPEC GRAV 

PH 

SC565XXH 
12/ 18/90 
01/28/92 

-33 MG/KG 
22 MG/KG 
<9 p C i / g  

77+/-8 p C i / g  

20 MG/KG 
13.0 

22.3 % 
2000 MG/KG 
70 % 

1.83 
NA 
NA 

2.59 
FLT CAKE-SPEC GRAV (SALT RIMS) 
VISCOSITY 
X WATER (KARL FISHER) 
X SOLIDS (FILTERCAKE) 
GRAIN S I Z E  - SIEVE 3/8 I N  
GRAIN S I Z E  - SIEVE 3/4 I N  
GRAIN S I Z E  - SIEVE NO. 4 
GRAIN S I Z E  - SIEVE NO. 10 
GRAIN S I Z E  - SIEVE NO. 20 
GRAIN S I Z E  - SIEVE NO. 40 
GRAIN S I Z E  - SIEVE NO. 50 
GRAIN S I Z E  - SIEVE NO. 100 
GRAIN S I Z E  - SIEVE NO. 140 
GRAIN S I Z E  - SIEVE NO. 200 
PYCNOMETER F I L  - SPEC. GRAV. 
PYCNOMETER F I L  - SOLIDS DISS. 
PYCNOMETER F I L  - pH 
SALT RINSE F I L  - SPEC. GRAV. 
SALT RINSE F I L  - SOLIDS DISS. 
SALT RINSE F I L  - p H  

49000 MG/L 
12.6 

1.053 
71000 MG/L 
12.7 

2.36 

19.8 % 
77.0 % 

210 CP 

I NT 
I NT 
I NT 
I N T  . 
I NT 
I NT 
I NT 
I NT 
I NT 
I NT 

1.033 



TITLE:  HALCRATE 

SAMPLE I D  NUMBER: 
ACCUMULATION DATE: 
DATE SAMPLED: 
COMMENT : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** ASTH LEACHATES *** 
PARAMETER -_ - - - - - - -  
CHLORIDE 
NITRATE 
PERCENT RECOVERY OF SOLIDS 
PHOSPHORUS 
SULFATE 
TDS 

9 2 0 J  HG/L 
970 MG/L 

5 5 . 8  X 
<0.01 MG/L 

1400 MG/L 
12000 MG/L 



TITLE:  METALS 

SAMPLE I D  NUMBER: 
ACCUMULATION DATE: 
DATE SAMPLED: 
COMMENT : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** VOLATILES *** 
COMPOUND - - - - - - - -  
METHYLENE CHLORIDE 
ACETONE I CARBON DISULFIDE 
1,l-DICHLOROETHENE 
2-BUTANONE 
1.1.1-TRICHLORETHANE 
CARBON TETRACHLORIDE 
TRICHLORETHENE 
1,1,2-TRICHLOROETHANE 
BENZENE 
4-METHYL-2-PENTANONE 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
XYLENE ( tota l )  
TRICHLOROFLUOROMETHANE 
FREON 113 
ETHYL ETHER 
ETHYL ACETATE 
*** SEMIVOLATILES *** 
COMPOUND - - _ - - _ - _  
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
N-NITROSO-01-N-PROPYLAMINE 
1,2,4-TRICHLOROBENZENE 
ACENAPHTHENE 
2,4-DINITROTOLUENE 
PYRENE 
CYCLOHEXANONE 
PYR I O I N E  
2-NITROPROPANE 

6U UG/KG 
64U UG/KG 
6U UG/KG 
6U UG/KG 

13U UG/KG 
6U UG/KG 
6U UG/KG 
6 U  UG/KG 
6 U  UG/KG 
6 U  UG/KG 

13U UG/KG 
6U UG/KG 
6U UG/KG 
6 U  UG/KG 
6U UG/KG 
6U UG/KG 
6UJ UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

420U 
420U 
420U 
420U 
4 2 0 U  
4 2 0 U  
420U 
4 2 0 U  
4 2 0 U  
420U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

6U UG/KG 
40U UG/KG 
6U UG/KG 
6U UG/KG 
5 5  UG/KG 
6U UG/KG 
6U UG/KG 
6 U J  UG/KG 
6U UG/KG 
6U UG/KG 

12U UG/KG 
6U UG/KG 
7 UG/KG 
6U UG/KG 
6U UG/KG 
4 5  UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

410U 
410U 
410U 
410U 
410U 
410U 
410U 
4 1 0 U  
4 1 0 U  
410U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

6U UG/KG 
3 N  UG/KG 
6U UG/KG 
6U UG/KG 
5 J  UG/KG 
6U UG/KG 
6U UG/KG 
6UJ UG/KG 
6U UG/KG 
6U UG/KG 

12U UG/KG 
6U UG/KG 
7 UG/KG 
6U UG/KG 
6U UG/KG 
4 5  UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

410U 
410U 
410U 
410U 
410U 
41 OU 
41 OU 
410U 
410U 
410U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

6U UG/KG 
31U UG/KG 
6U UG/KG 
6U UG/KG 

12U UG/KG 
6U UG/KG 
6U UG/KG 
6UJ UG/KG 
6U UG/KG 
6U UG/KG 

12U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

410U 
410U 
410U 
410U 
410U 
410U 
410U 
410U 
410U 
410U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

6U UG/KG 
4 N  UG/KG 
6U UG/KG 
6U UG/KG 

12U UG/KG 
6U UG/KG 
6U UG/KG 
6UJ UG/KG 
6U UG/KG 
6U UG/KG 

12U UG/KG 
6U UG/KG 
6 U  UG/KG 
6U UG/KG 
6 U  UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
611 UG/KG 

410U 
410U 
410U 
410U 
410U 
410U 
410U 
410U 
410U 
410U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

N UG/KG 
38U UG/KG 
N UG/KG 
N UG/KG 

14U UG/KG 
7U UG/KG 
N UG/KG 
N J  UG/KG 
N UG/KG 
N UG/KG 

14U UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
7U UG/KG 
N UG/KG 

450U 
450U 
4 5 0 U  
4 5 0 U  
450U 
450U 
450U 
450U 
4 5 0 U  
450U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 



2-ETHOXYETHANOL 
ISOBUTANOL 
METHANOL 
N-BUTHYL ALCOHOL 

*** INORGANICS *** 
ANALYTE _ _ _ - _ _ _  
ALUMINUM 
ARSENIC 
BAR I UM 
CADM I UM 
CALCIUM 
CHROMIUM 
I RON 
LEAD 
MAGNESIUM 
MERCURY 
NICKEL 
POTASS1 UM 
SELENIUM 
SILVER 
SOD 1 UM 
BORON 

*** TCLP INORGANICS *** 
ANALYTE - - - - - - -  
ALUM1 NUM 
ARSENIC 
BARIUM 
CADM I UM 
CALCIUM 
CHROMIUM 
I RON 
LEAD 
MAGNES I UM 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
PH 

<500 MG/KG *500 MG/KG 
4 0  MG/KG 4 0  MG/KG 
4 0  MG/KG 4 0  MG/KG 
4 0  MG/KG 4 0  MG/KG 

70.3 
5.0 

74300 
25.0 
3550 

2.6u 
1 960 5 
0.1u 

80.0 
146000 

10.3UJ 
68.8 

119000 
157 

75.4 WKG 
4.9 MG/KG 

78900 MG/KG 

3220 MG/KG 35405 MG/KG 
7.N MG/KG 10.3U MG/KG 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MWKG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

23.15 MG/KG 
3790 MG/KG 
2.5UJ MG/KG 

21205 HG/KG 
0.1UJ HG/KG 

74.1 MG/KG 
152000 MG/KG 

IOU MG/KG 
66.9 MG/KG 

118000 MG/KG 
148 MG/KG 

90.0U UG/L 598 UG/L 
166 UG/L 124U UG/L 
815 UG/L 9605 UG/L 

92.05 UG/L 141 UG/L 
2690000 UG/L 3290000 UG/L 

42.05 UG/L 59.0 UG/L 
40.0U UG/L 9825 UG/L 
20.0UJ UG/L 20.0UJ UG/L 

532005 UG/L 62100J UG/L 
0.1U UG/L 0.1U UGLL 

18005 UG/L 23305 UG/L 
80.0 UG/L 80.0UJ UG/L 

105 UG/L 1565 UG/L 
7.4 6.4 

*500 MG/KG 
<IO MG/KG 
<IO MG/KG 
4 0  MG/KG 

3560J MG/KG 
12.2U MG/KG 
77.2 MG/KG 
4.7 MG/KG 

79400 MG/KG 
22.6J MG/KG 
3810 MG/KG 

2.5UJ MG/KG 
21205 MG/KG 
0.25 MG/KG 

73.3 MG/KG 
150000 MG/KG 

IOU MG/KG 
68.0 MG/KG 

140000 MG/KG 
153 MG/KG 

NA 
NA 
NA 
NA 
NA 
HA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

<500 MG/KG <500 MG/KG ~ 5 0 0  MG/KG 
< l o  MG/KG <IO MG/KG , 4 0  MG/KG 
4 0  MG/KG 4 0  MG/KG 4 0  MG/KG 
4 0  MG/KG 4 0  MG/KG 4 0  MG/KG 

7380 MG/KG 
7.4U MG/KG 
102J MG/KG 

0.62UJ MG/KG 
120000J MG/KG 

20.0J MG/KG 
48705 MG/KG 
2.5U MG/KG 

20905 MG/KG 
0.1 MG/KG 

18.6 MG/KG 
876005 MG/KG 

6720 MG/KG 
7.4U MG/KG 

91.25 MG/KG 
0.62UJ MG/KG 

1090005 MG/KG 
20.65 MG/KG 
45005 MG/KG 

3 .N  MG/KG 
19105 MG/KG 
0.1 MG/KG 

15.8 MG/KG 
1090005 MG/KG 

81105 MG/KG 
8.2 MG/KG 
1145 MG/KG 
2.65 MG/KG 

1300005 MG/KG 
16.45 MG/KG 
52605 MG/KG 
4.4U MG/KG 

22605 MG/KG 
0.1 MG/KG 

19.1 MG/KG 
521005 MG/KG 

9.9~ M G ~ K G  9.91~ M G ~ K G  10.m M G ~ K G  
2.7 MG/KG 3.9 MG/KG 9.4 MG/KG 

1410005 MG/KG 156000 MG/KG 188000 MG/KG 
6765 MG/KG 3125 MG/KG 18805 MG/KG 

1360000 UG/L 1420000 
100 UG/L 146 

24.0U UG/L 39.0U 

80.0U UG/L 80.0U 
R UG/L R 

11.0 11.3 

152U UG/L 125U UGiL 162U 
7885 UG/L 8295 UG/L 10305 
5.0U UG/L 5.0U UG/L 5.0U 

UG/L 1300000 
UG/L 92.0 
UG/L . 97.1U 

2O.OUJ UG/L 29.0U UG/L 2O.OUJ 
918 UG/L 363 UG/L 96.0U 
0.1U UG/L 0.1U UG/L 0.1u 

55.0 UG/L 35.0 UG/L 30.0U 
UG/L 80.0U 
UG/L R 

11.9 

221 UG/L 507 UG/L 1530 UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 



TITLE: METALS 

SAMPLE I D  NUMBER: 
ACCUMULATION DATE: 
DATE SAMPLED: 
COMMENT: _________---------______________________ 

*** MISCELLANEOUS *** 
PARAHE T ER _ _ _ - _ _ - - _  
CYANIDE-AMENABLE 
CYANIDE-TOTAL 
GROSS ALPHA 
GROSS BETA 
PH 
AMMON I A 
MOISTURE - GRAVIMETRIC 
TOC 
SWELL TEST 
BULK DENSITY 
UNCONFINED COMPRESSIVE STRENG 
U N I T  WEIGHT OF SHELBY TUBE 
FLT CAKE-SPEC GRAV 
FLT CAKE-SPEC GRAV (SALT RINS)  
V I  scos I TY 
% WATER (KARL FISHER) 
% SOLIDS (FILTERCAKE) 
GRAIN S I Z E  - SIEVE 3/8 I N  
GRAIN S I Z E  - SIEVE 3/4 I N  
GRAIN S I Z E  - SIEVE NO. 4 
GRAIN S I Z E  - SIEVE NO. 10 
GRAIN S I Z E  - SIEVE NO. 20 
GRAIN S I Z E  - SIEVE NO. 40 
GRAIN S I Z E  - SIEVE NO. 50 
GRAIN S I Z E  - SIEVE NO. 100 
GRAIN S I Z E  - SIEVE NO. 140 
GRAIN S I Z E  - SIEVE NO. 200 
PYCNOMETER F I L  - SPEC. GRAV. 
PYCNOMETER F I L  - SOLIDS DISS. 
PYCNOMETER F I L  - pH 
SALT RINSE F I L  - SPEC. GRAV. 
SALT RINSE F I L  - SOLIDS DISS. 
SALT RINSE F I L  - pH 

22.5 19.6 
9100 MG/KG 

0 %  
1.83 

NA 
NA 

2.55 
2.47 
235 
23.4 % 
76.7 % 
100.0 % 

NA 
97.4 % 
83.5 % 
64.9 % 

NA 
28.4 % 
16.6 % 

NA 
5.2 % 

1.075 
41000 MG/L 
12.5 
1.101 

12.8 
130000 HG/L 

7400 
0 

0.61 
I NT 
I NT 
2.68 
2.14 
545 
19.4 
79.9 

NA 
NA 

100.0 
99.0 
81.5 

NA 
49.8 
22.2 

NA 
7.3 

1.068 
92000 
12.5 
1.098 
130000 
12.6 

MG/KG 
% 
MG/KG 
% 
G/CC 

G/CC 

CP 
% 
% 

% 
% 
% 

% 
% 

% 

MG/L 

MG/L 

1i.i 
4 0  
19.9 
7800 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

MG/KG 4 0  
% 19.2 
MG/KG 7000 

0 
0.82 
I NT 
0.98 
2.79 
2.56 
170 
19.1 
81.1 

NA 
NA 

100.0 
49.9 

NA 
25.6 
14.6 

NA 
5.7 

1,058 
86000 
12.7 
1.088 
130000 
12.8 

MG/KG 
% 
MG/KG 
% 
G/CC 

G/CC 

CP 
% 
% 

% 
% 

% 
% 

% 

MG/L 

MG/L 

16 
18.9 
4600 

0 
0.80 
I NT 
1.08 
2.74 
2.45 
345 
21.7 
80.9 

NA 
NA 

100.0 
99.6 
43.2 

NA 
20.1 
12.5 

NA 
4.7 

1.063 
89000 
12.7 
1.088 
130000 
12.9 

MG/KG 
MG/KG 
pCi/g 
N i l 9  

MG/KG 
% 
MG/KG 
% 
G/CC 

G/CC 

CP 
% 
% 

% 
% 
% 

% 
% 

% 

MG/L 

MG/L 

- 25 
9.0 

18+/-8 
96+/-10 
13.0 
180 
25.5 
2300 

0 
0.68 

I N 1  
I N 1  
2.84 
2.52 
380 
26.5 
74.6 

NA 
NA 

100.0 
99.9 
40.3 

NA 
20.0 
11.6 

NA 
4.3 

1.058 
81000 
12.8 

1.083 
120000 
12.8 

MG/KG 
MG/KG 
pC i /g 
pCi/g 

MG/KG 
% 
MG/KG 
% 
G/CC 

CP 
% 
% 

% 
% 
% 

% 
% 

% 

MG/L 

HG/L 
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TITLE:  METALS 

SAMPLE I D  NUMBER: 
ACCLMULATION DATE: 
DATE SAMPLED: 
COMMENT: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** ASTM LEACHATES *** 
PARAMETER - - - - - - - - - 

CHLORIDE 
N I TRATE 
PERCENT RECOVERY OF SOLIDS 
PHOSPHORUS 
SULFATE 
TDS 

SC01408M SC41408M SC41408MD SC57408M SC58408M SC595XXM ~~. . . -. - . . -. . - - - . - . .. .. . 
07/28/88 0 i  /06/87 0 i  /06/87- 03/22/87 04/17/87 07/29/89 

01/30/92 01/07/92 01/21/92 0 1 / 2  1 /92 01/28/92 01/28/92 

1700 MG/L 2000 MG/L 
1900 M G ~ L  2000 M G ~ L  
19.2 % 22.6 % 

<0.01 MG/L *0.01 MG/L 
3600 M G i L  7200 MGiL 

31000 MG/L 31000 MG/L 

NA 
NA 
NA 
NA 
NA 
NA 

490 MG/L 440 MG/L 340 MG/L 
3000 RG/L 2800 MG/L 2700 MG/L 
28.6 % 29.5 % 31.0 % 

XO.01 MG/L <0.01 MG/L *0.01 MG/L 
2200 HG/L 1500 MG/L 800 MG/L 

28000 MG/L 28000 MG/L 24000 MG/L 



SC605XXM 
07/12/89 
01/30/92 

*** VOLATILES *** 
COMPOUND _ _ _ _ _ _ _ _  
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
2-BUTANONE 
1,1,1-TRICHLORETHANE 
CARBON TETRACHLORIDE 
TRICHLORETHENE 
1,l12-TRICHLOROETHANE 
BENZENE 
4-METHYL-2-PENTANDNE 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
XYLENE ( t o t a l )  
TRICHLOROFLUOROMETHANE 
FREON 113 
ETHYL ETHER 
ETHYL ACETATE 

*** SEMIVOLATILES *** 
COMPOUND - _ _ _ _ _ _ _  
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
N-NITROSO-01-N-PROPYLAMINE 
lI2,4-TRICHL0ROBENZENE 
ACENAPHTHENE 
2,4-D I N 1  TROTOLUENE 
PYRENE 
CYCLOHEXANONE 
PYRlD I N E  
2-NITROPROPANE 

N UG/KG 
49U UG/KG 
7U UG/KG . 
7I-l UG/KG 
55 UG/KG 
N UG/KG 
7U UG/KG 
N J  UG/KG 
7U UG/KG 
7U UG/KG 

14U UG/KG 
N UG/KG 
N UG/KG 
7U UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
7U UG/KG 

4 6 0 U  UG/KG 
4 6 0 U  UG/KG 
460U UG/KG 
460U UG/KG 
460U UG/KG 
460U UG/KG 
460U UG/KG 
460U UG/KG 
460U UG/KG 
460U UG/KG 



TITLE:  METALS 

SAMPLE ID NUMBER: 
ACCUMULATION DATE: 
DATE SAMPLED: 
COMMENT: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

*** ALCOHOLS *** 
COMPOUND - - - - - - - - 
2-ETHOXYETHANOL 
ISOBUTANOL 
METHANOL 
N-BUTHYL ALCOHOL 

*** INORGANICS *** 
ANALYTE _ - - _ - - -  
ALUM I NUM 
ARSENIC 
BAR I UM 
CADM I UM 
CALCIUM 
CHROM I UM 
I RON 
LEAD 
MAGNESIUM 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
S O I U M  
BORON 

*** TCLP INORGANICS *** 
ANALYTE ’ - - - - - - -  
ALUMINUM 
ARSENIC 
BAR I UM 
CADM 1 UM 
CALCIUM 
CHROMIUM 
IRON 
LEAD 
MAGNESIUM 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
PH 

SC605XXM 
07/12/89 
01 /30/92 

4 0 0  MG/KG 
4 0  MG/KG 
4 0  MG/KG 
4 0  MG/KG 

5640 MG/KG 
8.0U MG/KG 

80.2J MG/KG 
2.4J HG/KG 

9 0 4 0 0 5  MG/KG 
14.2J MG/KG . 
3 8 0 0 5  MG/KG 

5.9U MG/KG 
1 5 9 0 J  MG/KG 
0.1 MG/KG 

14.0 MG/KG 
5 7 4 0 0 5  MG/KG 

10.N MG/KG 
26.65 MG/KG 

207000J MG/KG 
1910J MG/KG 

2870 UG/L . 
183U UG/L 
5 5 4 5  UG/L 
5.0 UG/L 

30400 UG/L 
71.0 UG/L 
308 ,UG/L 

28.0U UG/L 
171 UG/L 
0.1U UG/L 

48.0 UG/L 
80.0U UG/L 

R UG/L 
11.9 



TITLE:  METALS 

SAMPLE I D  NWBER: 
ACCUMULATION DATE: 
DATE SAMPLED: 
COMMENT: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** MISCELLANEOUS *** 
PARAMETER _ - - - _ _ _ _ -  
CYANIDE-AMENABLE 
CYANIDE-TOTAL 
GROSS ALPHA 
GROSS BETA 

AllMON I A 
MOISTURE - GRAVIMETRIC 
TOC 
SWELL TEST 
BULK DENSITY 
UNCONFINED COMPRESSIVE STRENG 
U N I T  WEIGHT OF SHELBY TUBE 
FLT CAKE-SPEC GRAV 
FLT CAKE-SPEC GRAV (SALT RINS)  
VISCOSITY 
% WATER (KARL FISHER) 
% SOLIDS (FILTERCAKE) 
GRAIN S I Z E  - SIEVE 3/8 I N  
GRAIN S I Z E  - SIEVE 3/4 I N  
GRAIN S I Z E  - SIEVE NO. 4 
GRAIN S I Z E  - SIEVE NO. 10 
GRAIN S I Z E  - SIEVE NO. 20 
GRAIN S I Z E  - SIEVE NO. 40 
GRAIN S I Z E  - SIEVE NO. 50 
GRAIN S I Z E  - SIEVE NO. 100 
GRAIN S I Z E  - SIEVE NO. 140 
GRAIN S I Z E  - SIEVE NO. 200 
PYCNOMETER F I L  - SPEC. GRAV. 
PYCNOMETER F I L  - SOLIDS DISS. 
PYCNOMETER F I L  - p H  
SALT RINSE F I L  - SPEC. GRAV. 
SALT RINSE F I L  - SOLIDS DISS.  
SALT RINSE F I L  - p H  

PH 

-30 . MG/KG 
13 MG/KG 

43+/-11 pCI/g 

13.0 
24 MG/KG 

27.9 % 
3600 MG/KG 

0 %  
0.71 G/CC 

120+/-20 pCl& 

1 NT 
0.97 G/CC 
3.22 
2.69 

31.2 % 
71.9 % 

370 CP 

NA 
NA 
NA 

100.0 % 
54.2 % 

MA 
22.1 % 
10.5 % 

MA 
3.6 % 

1.068 
90000 MG/L 

12.7 
1.093 

12.8 
130000 MG/L 



T I T L E :  METALS 

SAMPLE I D  NUMBER: 
ACCUMULATION DATE: 
DATE SAMPLED: 
COMMENT: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** ASTM LEACHATES *** 
PARAMETER - - - - - - - - -  
CHLORIDE 
NITRATE 
PERCENT RECOVERY OF SOLIDS 
PHOSPHORUS 
SULFATE 
TDS 

SC605XXM 
0 7 / 1 2 / 8 9  
01/30/92 

3 5 0  MG/L 
2900 MG/L 
23.6 % 

<0.01 MG/L 
1100 MG/L 

29000 MG/L 

.I 



TITLE:  TRIUALL 

SAMPLE I D  NUMBER: 

ETHYL ACETATE 

I *** SEHIVOLATILES *** 
COMPOUND _ _ _ _ _ _ _ _  
1,4-DICHLOROBENZENE 
182-DICHLOROBENZENE 
N-NITROSO-DI-N-PROPYLAMINE 
1,2,4-TRICHLOROBENZENE 
ACENAPHTHENE 
2,4-DINITROTOLUENE 
PYRENE 
CYCLOHEXANONE 
PYRIDINE 
2-NITROPROPANE 

ACCUMULATION DATE: 
DATE SAMPLED: 
COMMENT : 

*** VOLATILES *** 
COMPOUND 

I 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,l-DICHLOROETHENE 
2-BUTANONE 
l,l, l-TRICHLORETHANE 
CARBON TETRACHLORIDE 
TRICHLORETHENE 
1,1,2-TRICHLOROETHANE 
BENZENE 
4-METHYL-2-PENTANONE 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
XYLENE [ t o t a l )  
TRICHLOROFLUOROMETHANE 
FREON 113 
ETHYL ETHER 

6 U  UG/KG 
26U UG/KG 
6U UG/KG 
6 U .  UG/KG 

13U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

13U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

N UG/KG 
5 8 U  UG/KG 
N UG/KG 
N UG/KG 

14UJ UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 

14U UG/KG 
N UG/KG 
7U UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
7U UG/KG 
N UG/KG 
N J  UG/KG 
7U UG/KG 

460U 
460U 
460U 
460U 
460U 
460U 
460U 
460U 
460U 
460U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

N UG/KG 
2 6 0 5  UG/KG 
N UG/KG 
N UG/KG 

1 5 5  UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 

14U UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
7U UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N J  UG/KG 
N UG/KG 

460U 
460U 
460U 
460U 
460U 
460U 
460U 
460U 
460U 
460UJ 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

6 U  UG/KG 
45U UG/KG 
6U UG/KG 
6U UG/KG 

1 2 U  UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

12U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6UJ UG/KG 
6U UG/KG 

410U 
410U 
410U 
410U 
.410U 
410U 
410U 
410U 
410U 
410U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

6U UG/KG 
54U UG/KG 
6U UG/KG 
6U UG/KG 

12U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

12U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6UJ UG/KG 
6U UG/KG 

400U 
400U 
400U 
400U 
400U 
400U 
400U 
400U 
400U 
400U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

6U UG/KG 
9 3 U  UG/KG 

6U UG/KG 
6U UG/KG 

13U UG/KG 
6U UG/KG 
6 U  UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

13U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
611 UG/KG 
6U UG/KG 
6U UG/KG 
6 U  UG/KG 
6UJ UG/KG , 

6U UG/KG 

420U 
4 2 0 U  
4 2 0 U  
420U 
4 2 0 U  
4 2 0 U  
4 2 0 U  
420U 
420U 
420U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 



*** ALCOHOLS *** 
COMPOUND _ _ _ _ - - - -  
2-ETHOXYETHANOL 
ISOBUTANOL 
METHANOL 
N-BUTHYL ALCOHOL 

*** INORGANICS *** 
ANALYTE - - - - - - -  
ALUMINUM 
ARSENIC 
BAR I UM 
CADMIUM 
CALC I UM 
CHROMIUM 
I RON 
LEAD 
MAGNESIUM 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SOD I UM 
BORON 

. *** TCLP INORGANICS *** 
ANALYTE - - - - - - 
ALUM1 NUM 
ARSENIC 
BARIUU 
CADMIUM 
CALCIUM 
CHROMIUM 
I RON 
LEAD 
MAGNESIUM 
MERCURY 

.NICKEL 
SELENIUM 
SI LVER 

SC02408T SC03408T SC03408TD SCO4408T SC05410T SC06410T 
05/17/88 05/22/88 05/22/88 05/ 17/88 05/19/88 06/23/88 
01/13/92 01 /I 3/92 01 /13/92 01 /13/92 01 /13/92 D l  /13/92 

DUPLICATE - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - -  - - - - - _ - _ _ _ _ _ _ _ _  - - _ _ - _ _ _ _ _ _ _ _ _ _  

<500 MG/KG <500 MG/KG <500 MG/KG <SO0 MG/KG *500 PIG/KG <500 MG/KG 
4 0  MG/KG 4 0  MG/KG 4 0  MG/KG <IO MG/KG * I O  MG/KG < l o  MG/KG 
4 0  MG/KG 4 0  MG/KG 4 0  MG/KG 4 0  MG/KG * I O  MG/KG e10 MG/KG 
4 0  HG/KG (10 MG/KG 4 0  MG/KG * I O  MG/KG 4 0  MG/KG 4 0  MG/KG 

4980 
7.8u 
115 
1.3 

961005 
17.7 
5170J 
2.6u 

l250J 
0.1u 

10.3 
129000 

10.4UJ 
15.2U 

87.05 
1 12000 

865 
114 
583 5 
5.0U 

1660000 
272 

73.0 
80. OU 
90. OU 
0.1u 

30. OU 
80. OU 
3.0U 
11.8 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

6320 
12.8 
149 
1.2 

123000J 
21.9 
6590 J 

2.8u 
1nOJ 
0:1u 

16.1 
105000 

11.1UJ 
22.1 

104000 
82.15 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

631 UG/L 
171 UG/L 
2565 UG/L 
5.0U UG/L 

1930000 UG/L 
277 UG/L 

26.0U UG/L 
2O.OU UG/L 

160 UG/L 
0.1U UG/L 

30.0U UG/L 
80.0U UG/L 

3.0UJ UG/L 
11.7 

6330 J 
8.3U 
149 
1.5 

1230005 
22.9 
6600 J 
2.8u 

177OJ 
0.1u 

16.6 
106000 

11.OUJ 
21.8 

105000 
81.45 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

3750 
12.0 
88.0 
2.3 

721005 
20.2 
3920J 

2.5U 
10205 
0.1u 
8.4 

137000 
1O.OUJ 
29.6 

123000 
95.65 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
UG/KG 

61 00 
11.4 
141 
2.5 

1160005 
25.6 
6210J 

2.4U 
16305 
0.1u 

15.6 
101000 

32.3 
1190005 

83.45 

9.6UJ 

369 UG/L 105 
165 UG/L 147 
8585 UG/L 628 5 
5.0U UG/L 5.0U 

1360000 . UG/L 1580000 
74.0 UGiL 376 - .  ~ 

42.0U uGii 3 8 . 0 ~  
2O.OU UG/L 20.0U 
247 UG/L 97.0U 
O.IU U G ~ L  0.1u 

51.0 UG/L 30.0 
80.0U UG/L 80.0U 
3.0UJ UG/L 3.0UJ 
11.4 12.1 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
#G/KG 
MG/KG 
MG/KG 
MG/KG 
PIG/KG 

3720 
15.6 
87.8 

2.8 
723005 
48.7 
39005 

2.6u 
13105 
0.1u 
188 

129000 
10.2UJ 
28.3 

132000 
113J 

MG/KG 
UG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

370 UG/L UG/L 
159 UG/L UG/L 
6575 UG/L UG/L 

UG/L 5.0U UG/L 
UG/L 1290000 UG/L 

129 UG/L UG/L 
UG/L 33.0U UG/L 
UG/L 80.0U UG/L 

219 UG/L UG/L 
0.1U UG/L UG/L 
213 UG/L UG/L 

UG/L 80.0U UG/L 
3.0UJ UG/L UG/L 
11.4 



TITLE:  TRIWALL 

SAMPLE ID NUMBER: 
ACCUMULATION DATE: 
DATE SAMPLED: 
COMMENT: 

*** MISCELLANEOUS *** 
PARAMETER _ _ _ _ _ _ _ _ _  
CYANIDE-AMENABLE 
CYANIDE-TOTAL 
GROSS ALPHA 
GROSS BETA 

M O N  I A 
MOISTURE - GRAVIMETRIC 
TOC 
SWELL TEST 
BULK DENSITY 
UNCONFINED COMPRESSIVE STRENG 
U N I T  WEIGHT OF SHELBY TUBE 
FLT CAKE-SPEC GRAV 
FLT CAKE-SPEC GRAV (SALT RINS)  
V I  SCOSl TY 
% WATER (KARL FISHER) 
% SOLIDS (FILTERCAKE) 
GRAIN S I Z E  - SIEVE 3/8 I N  
GRAIN S I Z E  - SIEVE 3/4 I N  
GRAIN S I Z E  - SIEVE NO. 4 
GRAIN S I Z E  - SIEVE NO. 10 
GRAIN S I Z E  - SIEVE NO. 20 
GRAIN S I Z E  - SIEVE NO. 40 
GRAIN S I Z E  - SIEVE NO. 50 
GRAIN S I Z E  - SIEVE NO. 100 
GRAIN S I Z E  - SIEVE NO. 140 
GRAIN S I Z E  - SIEVE NO. 200 
PYCNOMETER F I L  - SPEC. GRAV. 
PYCNOMETER F I L  - SOLIDS DISS. 
PYCNOMETER F I L  - p H  
SALT RINSE F I L  - SPEC. GRAV. 
SALT RINSE F I L  - SOLIOS DISS. 
SALT RINSE F I L  - p H  

PH 

SC03408TD SC04408T SC05410T SC06410T 

- 19 
3.7 

35+/-75 
150+/- 20 

13.2 
< lo  

23.0 
2500 

10 
1.88 

NA 
1.05 
2.38 
2.74 
220 

22.7 
77.6 

100.0 
NA 

98.9 
70.3 
39.7 

NA 
20.0 
12.2 

NA 
4.1 

1.067 
91000 

12.8 
1.049 
65000 

12.7 

MG/KG -11 
MG/KG 4.2 

13.0 

pCi/g 86+/-115 
pCi/g 180+/-20 

MG/KG 
% 
MG/KG 
% 

G/CC 

CP 
% 
% 
% 

% 
% 
% 

% 
% 

% 

MG/L 

MG/L 

4 0  
27.9 
2700 

0 
0.71 

NA 
1.16 
2.94 
2.54 
1390 
23.1 
72.0 

NA 
NA 

100.0 
99.7 
57.1 

NA 
22.0 
12.3 

NA 
6.6 

1.053 
68000 

12.8 
1.078 

1 10000 
12.9 

HG/KG -12 
HG/KG 3.3 

pCi/g 170+/-20 
pCi/g 120+/-20 

13.0 

HG/KG ' -13 
MG/KG 7.2 
pCi/g 71+/-105 
pCi/g 180+/-20 

13.2 
MG/KG <20 HG/KG 4 0  
% 27.6 % 20.3 
MG/KG 2600 MG/KG 3800 
% NA 

NA 
NA 

G/CC NA 
NA 
NA 

CP NA 
% NA 
% NA 

NA 
NA 

% NA 
% NA 
% NA 

NA 
% NA 
% NA 

NA 
% NA 

NA 
MG/L NA 

NA 
NA 

MG/L.  NA 
NA 

0 
1.86 

NA 
1.25 
2.89 
2.32 

190 
18.2 
79.3 

100.0 
NA 

98.0 
90.5 
66.6 

NA 
38.7 
22.8 

NA 
6.3 

1.068 
85000 

12.8 
1.098 

140000 
12.9 

MG/KG 
% 
HG/KG 
% 

G/CC 

CP 
% 
% 
% 

% 
% 
% 

% 
% 

% 

MG/L 

MG/L 

HG/KG -12 
MG/KG 5.0 
pCi/g TJ+/-lOJ 
pCi/g 170+/-20 

13.1 
e10 

16.7 
3400 

0 
1.96 

NA 
0.73 
2.96 
2.37 

60 
12.8 
83.2 

NA 
NA 

100.0 
84.8 
47.9 

NA 
28.8 
18.2 

NA 
6.9 

1 -058 
80000 

12.8 
1.088 

260000 
13.0 

MG/KG 
% 
MG/KG 
% 

G/CC 

CP 
% 
% 

% 
% 
% 

% 
% 

% 

MG/L 

MG/L 

HG/KG 0.60 
HG/KG 9.7 

p C i / g  pCi/g 180+/-20 57+/-85 
13.1 
*10 

21 ;6 
3400 

0 
1.93 

NA 
1.21 
2.98 
2.37 
200 

18.9 
78.1 

100.0 
NA 

99.3 
89.9 
63.2 

NA 
35.7 
21.8 

NA 
7.0 

1.068 
110000 

12.8 
1.103 

190000 
13.0 

MG/KG 
MG/KG 
pCi/g 
pCi/g 

MG/KG 
% 
MG/KG 
% 

G/CC 

CP 
% 
% 
% 

% 
% 
% 

x 
% 

% 

MG/L 

MG/L 



TITLE: TRIUALL 

SAMPLE I D  NUMBER: 
ACCUMULATION DATE: 
DATE SAMPLED: 
COMMENT : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** ASTM LEACHATES *** 
PARAMETER _ _ - - - - - - -  
CHLORIDE 
NITRATE 
PERCENT RECOVERY OF SOLIDS 
PHOSPHORUS 
SULFATE 
10s 

SC02408T SC03408T SC03408TD SC04408T sco54 101 SC0641OT 
05/17/88 05/22/88 05/22/88 05/17/88 05/19/88 06/23/88 

01 /13/92 01/13/92 01 /13/92 01 /13/92 01 /13/92 01 /13/92 
DUPLICATE _ _ _ _ - - _ - - - - _ - - -  - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - -  - - - - - _ _ _ _ _ _ _ - - -  - - _ - _ _ _ - _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

890 MG/L 860 HG/L 
2200 MG/L 1900 MC/L 
26.6 % 32.0 

% - - -  

<0.01 MG/L 0.01 MG/L 
1400 HG/L 1900 HG/L 

270005 MG/L 210005 MG/L 

NA 1000 MG/L 710 MG/L 1000 MG/L 
NA 3200 HC/L 2000 MG/L 2500 MG/L 
NA 21.0 x 35.4 % 21.0 x 
NA 4 . 0 1  MG/L 0.01 MG/L *0.01 MG/L 
NA 1800 HG/L 4000 MG/L 3100 MG/L 
NA 340005 MG/L 260005 MG/L 330005 MG/L 



*** VOLATILES *** 
COMPOUND 

METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,l-DICHLDROETHENE 
2-BUTANONE 
1,l.l-TRICHLORETHANE 
CARBON TETRACHLORIDE 
TRICHLORETHENE 
1,l82-TRICHL0ROETHANE 
BENZENE 
4-METHYL-2-PENTANONE 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
XYLENE .(total.) 
TRICHLDRDFLUDROHETHANE 
FREON 113 
ETHYL ETHER 
ETHYL ACETATE 

*** SEMIVOLATILES *** 
COHPWND _ _ _ _ _ - - -  
1,4-D I CHLOROBENZENE 
l82-DICHLOROBENZENE 
N-NITRDSD-DI-N-PROPYLAMINE 
182,4-TRICHLOROBENZENE 
ACENAPHTHENE 
2,4-DINITROTOLUENE 
PYRENE 
CYCLOHEXANONE 
PYRIDINE 
2-NITROPROPANE 

SC12408T 

01/14/92 

SC07408T S C 0 84 0 8 T SC09408T SC10408T SC11408T 

01 /14/92 01 /14/92 01 /14/92 01 / 14/92 01/14/92 
08/06/88 0912ai87 07/04/88 07/07/88 07/04/88 10/10/88 

12 UG/KG 
65U UG/KG 
6U UG/KG 
6U UG/KG 

13U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

13U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6UJ UG/KG 
6U UG/KG 

420U 
420U 
420U 
420U 
420U 
420U 
420U 
420U 
4 2 0 U  
4 2 0 U  

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

10 UG/KG 
6 5 U  UG/KG 
N UG/KG 
N UG/KG 

13U UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 

13U UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N J  UG/KG 
N UG/KG 

430U 
430U 
430U 
430U 
430U 
430U 
43DU 
430U 
430U 
430U J 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

6U UG/KG 
62U UG/KG 
6U UG/KG 
6U UG/KG 

12U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

12U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

1 5 U  UG/KG 
6UJ UG/KG 
6U UG/KG 

410U 
410U 
-4 1 OU 
410U 
410U 
410U 
410U 
410U 
410U 
410U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

6U UG/KG 
96U UG/KG 
6U UG/KG 
6U UG/KG 

13U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

13U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

16U UG/KG 
6UJ UG/KG 
6U UG/KG 

420U 
420U 
420U 
420U 
4 2 0 U  
4 2 0 U  
4 2 0 U  
420U 
420U 
4 2 0 U J  

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

60 UG/KG 
54U UG/KG 
6U UG/KG 
6U UG/KG 

13U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

’ 6 U  UG/KG 
6U UG/KG 

13U UG/KG 
6 U  UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

16U UG/KG 
6UJ UG/KG 
6U UG/KG 

420U 
420U 
420U 
420U 
420U 
420U 
420U 
420U 
420U 
420UJ 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

5 5  UG/KG 
11OU UG/KG 
N UG/KG 
N UG/KG 

14U UG/KG 
N UG/KG 
N UG/KG 
7l.J UG/KG 
N UG/KG 
N UG/KG 

14U UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 

19U UG/KG 
N J  UG/KG 
N UG/KG 

460U 
460U 
460U 
460U 
460U 
460U 
460U 
460U 
460U 
460UJ 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 



TITLE: TRIWALL 

SAMPLE I D  NUMBER: 
ACCUMULATION DATE: 
DATE SAMPLED: 
COMMENT : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** ALCOHOLS *** 
COMPOUND - - - - - - - -  
2-ETHOXYETHANOL 
ISOBUTANOL 
METHANOL 
N-BUTHYL ALCOHOL 

*** INORGANICS *** 
ANALYTE - _ _ - - - _  
ALUM1 NUM 
ARSENIC 
BAR I UM 
CADM 1 UM 
CALCIUM 
CHROMIUM 
I RON 
LEAD 
MAGNES IUM 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
BORON 

*** TCLP INORGANICS *** 
ANALYTE _ _ _ _ _ _ _  
ALUHI NUM 
ARSEN I C 
BAR I UM 
CADMIUM 
CALCIUM 
CHROMIUM 
I RON 
LEAD 
MAGNESIUM 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
PH 

<500 MG/KG <500 MG/KG <500 MG/KG *500 MG/KG <500 MG/KG *500 MG/KG 
4 0  MG/KG 4 0  MG/KG 4 0  MG/KG 4 0  MG/KG 4 0  MG/KG . 4 0  MG/KG 
4 0  MG/KG 4 0  MG/KG 4 0  MG/KG 4 0  MG/KG e10 MG/KG < l o  MG/KG 
4 0  MG/KG 4 0  MG/KG 4 0  MG/KG 4 0  MG/KG 4 0  MG/KG 4 0  MG/KG 

4130 
19.4 

102 
3.5 

802005 
16.4 
62705 
14.55 
25005 

0.1u 
19.1 

502005 
10.3UJ 
47.1 

160000 
56.65 

90. OU 
191 
590 5 
1 ou 

1590000 
183 

38. OU 
80. OU 
7260 J 

0.1u 
97.0 
80. OU 

3.0UJ 
10.6 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
UG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

4980 5 
10.9 

1095 
2.4 

913005 
15.2 
4960 5 

2.95 
10505 
0.1u 

21.8 
563005 

10.5UJ 
10.6u 

162000 
3155 

UG/L 1200 
UG/L 177 
UG/L 7675 
UG/L 20.0U 
UG/L 1190000 
UG/L 231 
UG/L 107 
UG/L 20.0U 
UG/L 84.OU 
UG/L 0.1u 
UG/L 83.0 
UG/L 80.0U 
UG/L 3.0UJ 

11.9 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

45905 MG/KG 
15.9 MG/KG 

1045 MG/KG 
2.0 MG/KG 

893005 MG/KG 
25.2 MG/KG 

46805 MG/KG 
2.5U MG/KG 

18405 MG/KG 
0.1U MG/KG 

64.0 MG/KG 
136000 MG/KG 

9.9lJJ HG/KG 
20.4 MG/KG 

123000 MG/KG 
91.85 MG/KG 

633 
196 
818J 
5.0U 

1720000 

40505 
10.8 
91.85 
3.9 

791OOJ 
26.8 
41705 

2.6u 
17405 
0.1u 

77.6 
140000 

10.3UJ 
25.45 

1025 
124000 

UG/L 860 
UG/L 124 
UG/L s i45  
UG/L 5.0U 
UG/L 1530000 
UGiL 125 
UG/L 48.0U 
UG/L 20.0U 
UG/L 92.0U 
UG/L 0.1u 
UG/L 117 
UG/L 80.0U 

MG/KG 
HG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
NG/KG 
MG/KG 
HG/KG 
MG/KG 
MG/KG 
HG/KG 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L ' 14 
UG/L 
UG/L 
UG/L 
UG/ L 
UG/L 
UG/L 
UG/L 

40705 
12.2 
92.0J 

2.7 
791005 

24.5 
41605 

2.6u 
16605 
0.1u 

69.1 
144000 

10.3UJ 
22.9 

128000 
1055 

90.0 
63.0 
20.0u 

115U 
0. tu 
107 

80. OU 
3.0UJ UG/L 3.0U UG/L 3 .0~5  U G ~ L  
11.8 11.7 11.5 

514 
214 
705 J 
5.0U 

70000 
89.0 
27.0U 
20. ou 

167 
0.1u 
128 

80.0 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
HG/KG 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

50505 MG/KG 
10.7 MG/KG 
1345 M G ~ K C  
3.2 MG/KG 

901005 MG/KG 
18.7 MGjKG 
52405 MG/KG 
4.15 MG/KG 

15305 MG/KG 
0.1U MG/KG 

19.1 MG/KG 
168000 MG/KG 

11.2UJ MG/KG 
30.05 MG/KG 

126000 UG/KG 
74.65 MC/KG 

1440 UG/L 
166 UG/L 
6785 UG/L 
5.0U UG/L 

3330005 UG/L 
148 UG/L 
121 UG/L 

2O.OU ' UG/L 
61.0U UG/L 

0.1U UG/L 
65.0 UG/L 
80.0U UG/L 

3.0UJ UG/L 
12.1 



CYANIDE-AMENABLE 
CYANIDE-TOTAL 
GROSS ALPHA 
GROSS BETA 

AMMON I A 
MOISTURE - GRAVIMETRIC 
TOC 
SWELL TEST 
BULK DENSITY 
UNCONFINED COMPRESSIVE STRENG 
U N I T  WEIGHT OF SHELBY TUBE 
FLT CAKE-SPEC GRAV 

PH 

FLT CAKE-SPEC GRAV (SALT RINS)  
V I  scos I T Y  
% WATER (KARL FISHER) 
% SOLIDS (FILTERCAKE) 
GRAIN S I Z E  - SIEVE 3/8 I N  
GRAIN S I Z E  - SIEVE 3/4 I N  
GRAIN S I Z E  - SIEVE NO. 4 
GRAIN S I Z E  - SIEVE NO. 10 
GRAIN S I Z E  - SIEVE NO. 20 
GRAIN S I Z E  - SIEVE NO. 40 
GRAIN S I Z E  - SIEVE NO. 50 
GRAIN S I Z E  - SIEVE NO. 100 
GRAIN S I Z E  - SIEVE NO. 140 
GRAIN S I Z E  - SIEVE NO. 200 
PYCNOMETER F I L  - SPEC. GRAV. 
PYCNOMETER F I L  - SOLIDS DISS. 
PYCNOHETER F I L  - pH 
SALT RINSE F I L  - SPEC. GRAV. 
SALT RINSE F I L  - SOLIDS DISS. 
SALT R I N S E - F I L  - pH 

2271 
5400 

CP 
% 
% 

% 
x 
% 

% 
% 

% 

MG/L 

MG/L 

-2.0 MG/KG -1.0 
14 MG/KG 7.7 

88+/-1OJ @i /g  94+/- l lJ 
140+/-20 @i/g 170+/-20 

12.9 13.2 
20 MG/KG 

% 
MG/KG 

0 %  
0.63 G/CC 

NA 
0.91 G/CC 
3.03 
2.23 

170 
22.4 
77.6 

NA 
NA 

100.0 
99.7 
87.8 

NA 
45.5 
25.0 

NA 
8.3 

1.063 
87000 

12.8 
1.098 

130000 
12.9 

31 
23.7 
3100 

0 
0.68 

NA 
1.12 
2.98 
2.35 
225 

21.8 
75.8 
99.8 

100.0 
97.8 
87.8 
55.4 

NA 
29.3 
15.3 

NA 
3.3 

1.063 
83000 

12.9 
1.093 

130000 
13.0 

MG/KG -16 
MG/KG 8.5 
pCi/g 60+/-105 
pCi/g 160+/-20 

13.2 
MG/KG 21 
% 19.5 
MG/KG 3200 
% 0 
G/CC 1.99 

NA 
G/CC 1.18 

2.76 -. . - 
2.30 

CP 135 
% 15.7 
% 80.3 
% NA 
% NA 
% 100.0 
% 79.4 
% 47.1 

NA 
% 27.1 
% 18.3 

NA 
% 5.5 

1.063 
MG/L 85000 

12.8 
1.048 

MG/KG -19 
MG/KG 10 
pCi/g 50+/-8J 
pCi/g 160+/-20 

13.2 
MG/KG 12 
% 22.4 
MG/KG 2600 
% 0 

1.89 
NA 

G/CC 1.27 
2.79 
2.21 

CP 170 
% 17.0 
% 77.3 

100.0 
NA 

x 98.9 
% 82.0 
% 58.2 

NA 
% 32.5 
% 21.7 

NA 
x 9.0 

1.068 
MG/L 97000 

12.8 
1.098 

MG/L 65000 HG/L 130000 
12.8 13.0 

HG/KG -28 
MG/KG 8.8 
pCi/g 45+/-8J 
pCi/g 160+/-20 

13.0 
HG/KG 19 
% 22.4 
MG/KG 3400 
% 0 

1.89 
NA 

G/CC 1.31 
2.91 . 
2.12 

CP 1 70 
% 18.7 
% 77.8 
% 100.0 

NA 
% 98.1 
% 86.0 
% 61.8 

NA 
% 33.4 
% 20.9 

NA 
% 7.8 

1.068 
MG/L 91000 

12.7 
1.098 

MG/L 130000 
12.9 

MG/KG -12 MG/KG 
MG/KG 7.7 MG/KG 
Wi /g 140+/-20J pci/g 
Wi /g  180+/-20 pCi/g 

13.4 
MG/KG 
% 
MG/KG 
% 

G/CC 

CP 
% 
% 
% 

% 
% 
% 

% 
% 

% 

MG/L 

4 0  
28.7 
3000 

D 
1.79 

6 
1.23 
3.06 
2.44 
1300 
22.5 
71.5 

100.0 
NA 

94.4 
78.4 
62.6 

NA 
46.9 
34.1 

NA 
11.2 

1.063 
96000 

13.0 
1.098 

HG/L 130000 MG/L 
13.1 

MG/KG 
% 
MG/KG 
% 

P S I  
G/CC 

CP 
% 
% 
% 

% 
% 
% 

% 
% 

x 
MG/L 



TITLE: TRIUALL 

SAMPLE I D  NUMBER: 
ACCUMULATION DATE: 
DATE SAMPLED: 
COMMENT : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** ASTM LEACHATES *** 
PARAMETER - - - - - - - - - 
CHLORIDE 
NITRATE 
PERCENT RECOVERY OF SOLIDS 
PHOSPHORUS 
SULFATE 
TDS 

1200 MG/L 570 MG/L 460 MG/L 1100 MG/L 1100 MG/L 600 MG/L 
2800 MG/L 2900 MG/L 2900 HG/L 3100 MG/L 3000 MG/L 2300 MG/L 
25.0 % 25.6 % 26.8 x 20.8 % 21.4 % 26.2 % 

*0.01 MG/L 4 .01  MG/L 4 .01  MG/L (0.01 MG/L 4 . 0 1  MG/L *0.01 MG/L 
2400 MG/L 1400 MG/L 2400 MG/L 2200 MG/L 2400 MG/L 1400 MG/L 

26000J MG/L 270005 MG/L 28000J MG/L 30000J MG/L 30000J MG/L 260005 MG/L 



*** VOLATILES *** 
COMPOUND - - - - - - - - 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,l-DICHLOROETHENE 
2-BUTANONE 
1.1.1-TRICHLORETHANE 
CARBON TETRACHLORIDE 
TRICHLORETHENE 
1,1,2-TRICHLOROETHANE 
BENZENE 
4-METHYL-2-PENTANONE 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
XYLENE ( tota l )  
TRICHLOROFLUOROMETHANE 
FREON ' 113 
ETHYL ETHER 
ETHYL ACETATE 

*** SEMIVOLATILES *** 
COMPOUND - - - - - _ _ -  
1,4-DICHLOROBENZENE 
1,2-OICHLOROBENZENE 
N-NITROSO-DI-N-PROPYLAMINE 
1,2,4-TRICHLOROBENZENE 
ACENAPHTHENE 
2,4-DINITROTOLUENE 
PYRENE 
CYCLOHEXANONE 
PYRIDINE 
2-NITROPROPANE 

SCl85XXT 
10/13-86 
01/15/92 

SC17408T SC13408T SC14408T SC15408T SC16408T 
04/10/87 05/13/88 06/20/88 08/17/88 04/10/87 

01/14/92 01/14/92 01 /I 5/92 01/15/92 01/15/92 

45 UG/KG 
llOU UG/KG 

6U UG/KG 
6u UG/KG 
13 UG/KG 
6u UG/KG 
6u UG/KG 
6U UG/KG 
6u UG/KG 
6U UG/KG 
12U UG/KG 
6U UG/KG 
10 UG/KG 
6U UG/KG 
6U UG/KG 
6u UG/KG 
6u UG/KG 
15U UG/KG 
6 u J  UG/KG 
6u UG/KG 

55 UG/KG 
150U UG/KG 
6u UG/KG 
6 U  UG/KG 
13U UG/KG 
6u UG/KG 
6u UG/KG 
6U UG/KG 
6U UG/KG 
6u UG/KG 
13U UG/KG 
6u UG/KG 
6U UG/KG 
6U UG/KG 
6u UG/KG 
6u UG/KG 
6u UG/KG 
16u UG/KG 
6 u J  UG/KG 
6u UG/KG 

6u 
1 oou 
6u 
6u 
145 
6u 
6u 
6u 
6u 
6u 
13U' 
6u 
6u 
6U 
6u 
6u 
6u 
8u 
6u 
6u 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

55 
120u 
6u 
6u 
18J 
6u 
6u 
6u 
6u 
6u 
12u 
6u 
45 
6u 
6u 
6u 
6u 
16u 
6u 
6u 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

6U 
18U 
6u 
6 U  
12u 
6u 
6u 
6u 
6u 
6U 
12u 
6u 
6U 
6u 
6U 
6u 
6u 
6u 
6u 
6u 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

6u 
33u 
6u 
6u 
13U 
6u 
6U 
6u 
6u 
6U 
13U 
6u 
13 
6U 
6U 
6u 
6U 
6u 
6U 
6u 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

UG/KG 

410U 
410U 
410U 
410U 
410U 
410U 
410U 
410U 
410U 
410U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

420U 
420U 
420U 
420U 
420U 
420U 
420U 
420U 
420U 
420U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

420U 
420U 
420U 
420U 
420U 
420U 
420U 
420U 
420U 
420U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

400U 
400U 
400U 
400U 
400U 
400U 
400U 
400U 
400U 
400U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

410U 
410U 
410U 
410U 
410U 
410U 
410U 
410U 
410U 
410U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 



TITLE: TRIWALL 

SAMPLE I D  NUMBER: 
ACCUMULATION DATE: 
DATE SAMPLED: 
COMMENT : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** ALCOHOLS *** 
COMPOUND _ _ _ _ - _ _ _  
2-ETHOXYETHANOL 
ISOBUTANOL 
METHANOL 
N-BUTHYL ALCOHOL 

*** INORGANICS *** 
ANALYTE _ - - _ _ _ -  
ALUM1 NUM 
ARSENIC 
BAR 1 UM 
CADMIUM 
CALC I UM 
CHROMIUM 
I RON 
LEAD 
MAGNESIUM 
MERCURY 
NICKEL 
POTASS I UM 
SELENIUM 
SILVER 
SWIUH ' 

BORON 

*** TCLP INORGANICS *** 
ANALYTE _ _ _ _ _ _ _  
ALUM I NUM 
ARSENIC 
BAR I UM 
CADM I UM 
CALCIUM 
CHROM 1 UM 
I RON 
LEAD 
MAGNESIUM 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
PH 

<500 MG/KG *500 MG/KG *500 MG/KG *500 MG/KG <500 MG/KG <SO0 MG/KG 
< l o  MG/KG 4 0  MG/KG 4 0  MG/KG 4 0  MG/KG e10 MG/KG 4 0  MG/KG 
4 0  MG/KG e10 MG/KG 4 0  MG/KG < l o  MG/KG 4 0  MG/KG 4 0  MG/KG 
(10 MG/KG 4 0  MG/KG 4 0  MG/KG 4 0  MG/KG * I O  MG/KG < l o  MG/KG 

3950 MG/KG 
9.0 MG/KG 

84.85 MG/KG 
2.6 MG/KG 

80600J MG/KG 
21.0 MG/KG 
40405 MG/KG 

2.5U MG/KG 
11505 MG/KG 
0.1U MG/KG 

13.3 MG/KG 
125000 MG/KG 

10.1UJ MG/KG 
31.0 MG/KG 

138000 MG/KG 
123J MG/KG 

494 UG/L 
210 UG/L 
626J UG/L 
5.0U UG/L 

1660000 UG/L 
88.0 UG/L 
49.0U UG/L 
20.0U UG/L 
188 UG/L 
0.1U UG/L 

64.0 UG/L 
80.0U UG/L 

3.0UJ UG/L 
11.5 

48405 MG/KG 
13.1 MG/KG 

l02J  MG/KG 
3.1 MG/KG 

97400J MG/KG 
42.5 MG/KG 
48605 MG/KG 

2.6U MG/KG 
15905 MG/KG 
0.1U MG/KG 
147 MG/KG 

130000 MG/KG 
10.2UJ MG/KG 
25.5 HG/KG 

137000 MG/KG 
124J MG/KG 

202 UG/L 
' 152 UG/L 

635J UG/L 
5.0U UG/L 

1380000 UG/L 
103 UG/L 

17.0U UG/L 
80.0U UG/L 
333 UG/L 
0.1U UG/L 
205 UG/L 

80.0U UG/L 
3.0UJ UG/L 
11.3 

13500J MG/KG 
37.0U MG/KG 

3 0 2 ~  M G ~ K G  
12.8J MG/KG 

273000J MG/KG 
73.1 MG/KG 

238005 MG/KG 
41.6 MG/KG 
7440J MG/KG 

0.5U MG/KG 
111 MG/KG 

352000 MG/KG 
36.5UJ MG/KG 

1685 MG/KG 
582000 MG/KG 

3075 MG/KG 

1280 UG/L 
247 UG/L 

1600 UG/L 
100 UG/L 

2900000 UG/L 
86.0 UG/L 

257 UG/L 
20.0U UG/L 

62700 UG/L 
0.1U UG/L 
975 UG/L 

80.0U UG/L 
144 UG/L 
6.2 

21400J MG/KG 
33.0U MG/KG 

4645 MG/KG 
14.3J MG/KG 

424000J HG/KG 
66.5 MG/KG 

2llOOJ MG/KG 
l l .0U MG/KG 
68105 MG/KG 

0.5U MG/KG 
147 MG/KG 

468000 MG/KG 
44.0UJ MG/KG 

1535 MG/KG 
627000 MG/KG 

3745 MG/KG 

90.0U UG/L 
211 UG/L 

1290 UG/L 
20.0 UG/L 

3350000 UG/L 
147 UG/L 

25.0U UG/L 
33.0 UG/L 

31700 UG/L 
0.1U UG/L 
589 UG/L 

80.0U UG/L 
5.0 UG/L 

8.3 

28600J MG/KG 
31.1U MG/KG 
378J MG/KG 
2.6UJ MG/KG 

4480005 MG/KG 
74.6 MG/KG 

18500J MG/KG 
10.4U MG/KG 
81005 MG/KG 

0.5U MG/KG 
64.8 MG/KG 

475000 MG/KG 
41.5UJ WG/KG 
16.1J MG/KG 

560000 MG/KG 
1210J MG/KG 

19500J MG/KG 
34.5U MG/KG 

2775 MG/KG 
2.2U UG/KG 

299000J MG/KG 
90.3 MG/KG 

12000J HG/KG 
13.3 MG/KG 
56405 MG/KG 

0.4U MG/KG 
47.8 MG/KG 

344000 MG/KG 
35.4UJ MG/KG 
17.3J MG/KG 

571000 MG/KG 
4595 MG/KG 

90.0 UG/L 90.0U UG/L 
184 UG/L 253 UG/L 

1570 UG/L 1140 UG/L 
5.0U UG/L 5.0U UG/L 

2510000 UG/L 2050000 UG/L 
139 UG/L 1O.OU UG/L 

20.0U UG/L 22.0U UG/L 
20.0U UG/L 20.0U UG/L 

19800 UG/L 16700 UG/L 
0.1U UG/L 0.1U UG/L 

146 UG/L 132 UG/L 
80.0U UG/L 80.0U UG/L 

3.0U UG/L 3.0 UG/L 
9.3 8.5 



T I T L E :  TRIWALL 

SAMPLE I D  NUMBER: 
ACCUMULATION DATE: 
DATE SAMPLED: 
COMMENT: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** MISCELLANEOUS *** 
.PARAMETER _ _ - _ - _ _ _ -  
CYANIDE-AMENABLE 
CYANIDE-TOTAL 
GROSS ALPHA 
GROSS BETA 

AMMON I A 
MOISTURE - GRAVIMETRIC 

SWELL TEST 
BULK DENSITY 
UNCONFINED COMPRESSIVE STRENG' 

FLT CAKE-SPEC GRAV 
FLT CAKE-SPEC GRAV (SALT RINS)  
VISCOSITY 
% UATER (KARL FISHER) 
% SOLIDS (FILTERCAKE) 
GRAIN S I Z E  - SIEVE 3/8 I N  
GRAIN S I Z E  - SIEVE 3/4 I N  
GRAIN S I Z E  - SIEVE NO. 4 
GRAIN S I Z E  - SIEVE NO. 10 
GRAIN S I Z E  - SIEVE NO. 20 
GRAIN S I Z E  - SIEVE NO. 40 
GRAIN S I Z E  - SIEVE NO. 50 
GRAIN S I Z E  - SIEVE NO. 100 
GRAIN S I Z E  - SIEVE NO. 140 
GRAIN S I Z E  - SIEVE NO. 200 
PYCNOMETER F I L  - SPEC. GRAV. 
PYCNOMETER F I L  - SOLIDS DISS. 
PYCNOMETER F I L  - p H  
SALT RINSE F I L  - SPEC. GRAV. 
SALT RINSE F I L  - SOLIDS DISS. 
SALT RINSE F I L  - p H  

PH 

' TOC 

..- U N I T  WEIGHT OF SHELBY TUBE 

SC185XXT SC13408T SC14408T SC15408T SC16408T 
05/13/88 06/20/88 08/17/88 04/10/87 04/10/87 10/13-86 

01 11 5/92 01 /14/92 01/14/92 01/15/92 

SC17408T 

01 /15/92 01 /15/92 

- 24 
8.2 

71+/- 1 OJ 
140+/ - 20 

13.2 
<10 

20.4 
2600 

0 
1.83 

NA 
1.36 
2.86 
2.09 

165 
18.3 
79.1 

100.0 
NA 

97.6 
87.2 
66.5 

NA 
43.9 
24.9 

NA 
7.5 

1.068 
81000 

12.8 
1.103 

130000 
12.9 

MG/KG 7.3 
MG/KG 9.6 
p C i / g  53+/-8J 
pCi/g 190+/-20 

MG/KG 
% 
MG/KG 
% 

G/CC 

CP 
% 
% 
% 

% 
% 
% 

% 
% 

% 

MG/L 

MG/L 

13.3 
18 

21.9 
3500 

0 
1.89 

20 
1.26 
2.93 

NA 
190 

19.2 
78.0 

100.0 
NA 

98.4 
89.3 
69.6 

NA 
37.9 
21.3 

NA 
5.2 

1.068 
91000 

12.8 
1.108 

140000 
13.0 

MG/KG -8.2 
MG/KG . 13J 
pCi/g 98+/-11 
pCi/g 150+/-20 

MG/KG 
% 
MG/KG 
% 

P S I  
G/CC 

CP 
% 
% 
% 

% 
% 
% 

% 
% 

% 

MG/L 

MG/L 

13.1 
4 0  

21.9 
7100 

0 
0.78 

NA 
0.93 
2.90 
2.02 

195 
19.7 
77.9 

NA 
NA 

100.0 
91.5 
60.9 

NA 
30.8 
17.4 

NA 
5.6 

1 .on 
86000 

12.8 
1.103 

124000 
12.9 

HG/KG 
% 
MG/KG 
% 
G/CC 

G/CC 

CP 
% 
% 

% 
% 
% 

% 
% 

% 

MG/L 

MG/L 

MG/KG -12 
MG/KG 9.25 
pCi/g 68+/-9 
pCi/g 150+/-20 

13.1 
(10 

18.2 
5100 

a 
0.8i 

NA 
0.85 
2.48 
2.21 

135 
15.7 
81 -9 

NA 
NA 

100.0 
94.0 
57.7 

NA 
35.9 
24.7 

NA 
11.3 

1.062 
82000 

12.5 
1.097 

130000 
12.7 

MG/KG 
% 
MG/KG 
% 
G/CC 

G/CC 

CP 
% 
% 

% 
% 
% 

% 
% 

% 

MG/L 

MG/L 

MG/KG 5.2 
MG/KG 8.5 
pCi/g 110+/-20 
pCi/g 160+/-20 

13.3 
<10 

19.3J 
4600 

0 
0.81 

NA 
1.25 
2.49 
2.13 

1 70 
15.9 
80.1 

100.0 
NA 

99.9 
90.7 
65.2 

NA 
41.2 
26.5 

NA 
9.6 

1.062 
82000 

12.8 
1.087 

130000 
12.9 

MG/KG 
% 
MG/KG 
% 
G/CC 

G/CC 

CP 
% 
% 
% 

% 
% 
% 

% 
% 

% 

MG/L 

MG/L 

MG/KG -57 
MG/KG 4.45 
pCi/g 170+/-20 
pCi/g 390+/-40 

13.3 
18 

22.6 
2900 

0 
1 .a3 

85 
1.34 
2.52 
2.15 
310 

21.2 
75.7 

100.0 
NA 

99.0. 
90.2 
69.5 

NA 
45.5 
31.7 

NA 
11.7 

1.062 
86000 

12.8 
1.097 

130000 
12.9 

WG/KG 
MG/KG 
pCi/g 
pCi/g 

MG/KG 
% 
MG/KG 
% 

P S I  
G/CC 

CP 
% 
% 
% 

% 
% 
% 

% 
% 

% 

MG/L 

MG/L 



T I T L E :  TRIUALL 

SAMPLE I D  NUMBER 
ACCUMULATION DAT 
DATE SAMPLED: 
COMMENT : 

*** ASTM LEACHATES *** 
PARAMET E R _ _ _ - _ - - - -  
CHLORIDE 
NITRATE 

PHOSPHORUS 
PERCENT RECOVERY OF soL,ios 

SULFATE 
TDS 

930 MG/L 1200 MG/L 1600 MG/L 1300 MG/L 450 MG/L 490 MG/L 
3500 MG/L 3200 HG/L 3200 MG/L 2900 UG/L 3100 MG/L 2900 MG/L 
21.6 % 20.0 % 22.4 % 26.2 % 29.2 % 22.6 % 

<0.01 MG/L <0.01 MG/L 0.65 MG/L 0.09J MG/L 0.2J MG/L <O.OlUJ MG/L 
4500 MG/L 2500 MG/L 3100 MG/L 3200 MG/L 1800 MG/L 1700 MG/L 

29000J MG/L 310005 MG/L 32000 MG/L 28000 MG/L 31000 MG/L 28000 MG/L 



*** VOLATILES *** 
COMPOUND _ _ _ _ _ _ _ _  
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,l-DICHLOROETHENE 
2-BUTANONE 
1,1,1-TRICHLORETHANE 
CARBON TETRACHLORIDE 
TRICHLORETHENE 
1,1,2-TRICHLOROETHANE 
BENZENE 
4-METHYL-2-PENTANONE 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
XYLENE ( t o t a l )  
TR.ICHLOROFLUOROMETHANE 
FREON 113 
ETHYL ETHER 
ETHYL ACETATE 

*** SEMIVOLATILES *** 
COMPOUND - - - - - - - -  
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
N-NITROSO-DI-N-PROPYLAMINE 
1,2,4-TRICHLOROBENZENE 
ACENAPHTHENE 
2 .44  I N  I TROTOLUENE 
PYRENE 
CYCLOHEXANONE 
PYRIDINE 
2-NITROPROPANE 

SC 195XXT 
0 5 / 2 2 / 8 7  
01/15/92 

SC205XXT 
02/02/87 
01 /16/92 

SC215XXT 
12/23/06 
01 /16/92 

SC225XXT 
07/10/87 
01 /16/92 

SC23408T 
09/22/87 
01/16/92 

SC24408T 

01 /16/92 
08/08/88 

6U UG/KG 
88U UG/KG 
6U UG/KG 
6U UG/KG 

13U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
5J UG/KG 

13U UG/KG 
6U UG/KG 

16 UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

15U UG/KG 
6U UG/KG 
6U UG/KG 

420U 
420U 
420U 
420U 
420U 
420U 
420U 
420U 
420U 
420U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

N UG/KG 
68U UG/KG 
N UG/KG 
N UG/KG 

47J UG/KG 
7U UG/KG 
7U UG/KG 
N UG/KG 
N UG/KG 

28 UG/KG 
13J UG/KG 
N UG/KG 

41 UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
7l.J UG/KG 

430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

N UG/KG 
SOU UG/KG 
N UG/KG 
N UG/KG 
5 5  UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 

14U UG/KG 
N UG/KG 
5 5  UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 

450U 
450U 
450U 
450U 
450U 
450U 
450U 
450U 
450U 
450U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

6U UG/KG 
24U UG/KG 
6U UG/KG 
6U UG/KG 

13U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

13U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

6U UG/KG 
23U UG/KG 
6U UG/KG 
6U UG/KG 

13U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

13U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U. UG/KG 

430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
4 3 0 U  
430U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

6U UG/KG 
20U UG/KG 
6U UG/KG 
6U UG/KG 

6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

12U UG/KG 
6U UG/KG 

12 UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

12U UG/KG ' 

390U 
390U 
390U 
3 9 0 U  
390U 
390U 
390U 
390U 
390U 
390U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 



*** ALCOHOLS *** 
COMPOUND 

2-ETHOXYETHANOL 
ISOBUTANOL 
METHANOL 
N-BUTHYL ALCOHOL 

*** INORGANICS *** 
ANALY TE _ _ _ _ _ _ _  
ALUM1 NUM 
ARSENIC 
BAR I UM 
CADMIUM 
CALCIUM 
CHROMIUM 
I RON 
LEAD 
MAGNESIUM 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILMR 
SODIUM 
BORON 

*** TCLP INORGANICS *** 
ANALY TE - _ _ _ _ _ -  
ALUM1 NUM 
ARSENIC 
BAR I UM 
CADMIUM 
CALCIUM 
CHROMIUM 
I RON 
LEAD 
MAGNESIUM 
MERCURY 
NICKEL 
SELEN I UM 
SILVER 
PH 

SC23408T SC24408T SC195XXT SC205XXT SC215XXT SC225XXT 
05/22/87 02/02/87 12/23/86 07/10/87 09/22/87 08/08/88 
01/15/92 01 /16/92 0 1 / 1 6/92 01 /16/92 01/ 16/92 01 /16/92 

<500 MG/KG ~ 5 0 0  HG/KG <SO0 MG/KG <500 MG/KG ~ 5 0 0  MG/KG <500 MG/KG 
4 0  MG/KG 4 0  MG/KG 4 0  MG/KG 4 0  MG/KG 4 0  MG/KG 4 0  MG/KG 
4 0  MG/KG 4 0  MG/KG 4 0  MG/KG 4 0  MG/KG 4 0  MG/KG 4 0  MG/KG 
4 0  MG/KG 4 0  MG/KG 4 0  MG/KG 4 0  MG/KG 4 0  MG/KG 4 0  MG/KG 

225005 MG/KG ~~ 

3 5 . 2 ~  M G ~ K G  
310J MG/KG 
9.7J MG/KG 

17800 HG/KG 
25.0U MG/KG 

287 MG/KG 
5.8J MG/KG 

353000J MG~KG 270000 MGiKG 
73.1 MG/KG 80.4 MG/KG 

145005 MG/KG 12500J MG/KG 
9.3U MG/ 

70705 MG/ 
0.5U MG/ 

54.2 MG/ 
375000 MG/ 

148UJ MG/ 
103J MG/ 

545000 MG/ 
1920J MG/ 

'KG 
'KG 
'KG 
'KG 
'KG 
'KG 
'KG 
'KG 
'KG 

12.9 MG/KG 
4950J MG/KG 

O.'4U MG/KG 
67.9 MG/KG 

475000 MG/KG 
33.3UJ MG/KG 
29.2J MG/KG 

383000 MG/KG 
7620 MG/KG 

90.0U UG/L 90.0U 
237 UG/L 156 
819 UG/L 771 

38.0 UG/L 5.0 
2560000 UG/L 1800000 

119 UG/L 17.0 
16.0U UG/L 27.0U 
23.0 UG/L 2O.OU 

26500 UG/L 15400 
0.1U UG/L 0.1u 
184 UG/L 308 

80.0U UG/L 80.0U 
8.0 UG/L 19.0 
8.8 8.1 

18800 MG/KG 
23.4U MG/KG 
2565 HG/KG 
2.0UJ MG/KG 

2860005 MG/KG 
80.9 MG/KG 

12300J MG/KG 
10.5 MG/KG 
5630J MG/KG 
0.4U HG/KG 

48.4 MG/KG 
264000 MG/KG 

125UJ MG/KG 
20.35 MG/KG 

470000 MG/KG 
8865 HG/KG 

17900 
42.311 

238 
6.4J 

277000J 
70.1 

11700J 
8.5U 

53705 
0.4U 

49.6 
170000J 

34.2UJ 
112J 

607000 
4100 

UG/L 90.0U 
UG/L 21 1 
UG/L 1510 
UG~L 5.0U 
UG/L 2130000 
UG/L 186 
UG~L 2 0 . 0 ~  
UG/L 20.0U 
UG/L 15600 
UG/L 0.1u 
UG/L 97.0 
UG/L 320U 
UG/L 3.0U 

9.8 

UG/L 90.0U 
UG/L 194 
UG/L 12605 
UG/L 13.0 
UG/L 2410000 
UG/L ' 79.0 
UG/L 33.0U 
UG/L 2O.OU 
UG/L 31200 
UG/L 0.1u 
UG/L 283 
UG/L 80.0U 
UG/L 46.0 

7.7 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
UG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

11600 
33.6U 

236 
8.6J 

221000J 
52.6 

12000J 
8.6U 

27205 
0.4U 
111 

190000 
34.5UJ 
82.8J 

647000 
1500 

UG/L 93.0 
UG/L 184 
UG/L 1860 
UG/L 40.0 
UG/L 2310000 
UG/L 113 
UG/L 194 
UG/L 20.0U 
UG/L 18100 
UG/L 0.1u 
UG/L 734 
UG/L 80.0U 
UG/L 83.0 

8.3 

MG/KG 
MG/KG. 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

41500 
84.6 
868 

14.1J 
915000 

190 
41300 

12.m 
163005 
0.6U 
529 

539000 
51.3UJ 
94.25 

523000 
462 

UG/L 589 
UG/L 144 
UG/L 554 
UG/L 5.0U 
UG/L 3490000 
UG/L 391 
UG/L 22.0U 
UG/L 20.0U 
UG/L 340 
UG/L 0.1u 
UG/L 91.0 
UG/L 80.0U 
UG/L 3.0U 

11.5 

HG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG . 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 



TITLE: TRIUALL 

SAMPLE I D  NUMBER: 
ACCUMULATION DATE: 
DATE SAMPLED: 
COMMENT: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** MISCELLANEOUS *** 
PARMETER - _ - _ _ _ _ _ _  
CYANIDE-AMENABLE 
CYANIDE-TOTAL 
GROSS ALPHA 
GROSS BETA 

AMMON I A 
MOISTURE - GRAVIMETRIC 
TOC 
SWELL TEST 
BULK DENSITY 
UNCONFINED COMPRESSIVE STRENG 
UNIT WEIGHT OF SHELBY TUBE 
FLT CAKE-SPEC GRAV 
FLT CAKE-SPEC GRAV (SALT RINS)  
VISCOSITY 
% UATER (KARL FISHER) 
% SOLIDS (FILTERCAKE) 
GRAIN S I Z E  - SIEVE 3/8 I N  
GRAIN SIZE - SIEVE 3/4 I N  
GRAIN SIZE - SIEVE NO. 4 
GRAIN SIZE - SIEVE NO. 10 
GRAIN SIZE - SIEVE NO. 20 
GRAIN SIZE - SIEVE NO. 40 
GRAIN SIZE - SIEVE NO. 50 
GRAIN SIZE - SIEVE NO. 100 
GRAIN SIZE - SIEVE NO. 140 
GRAIN S IZE  - SIEVE NO. 200 
PYCNOMETER FIL - SPEC. GRAV. 
PYCNOMETER F I L  - SOLIDS OISS. 
PYCNOMETER F I L  - pH 
SALT RINSE F I L  - SPEC. GRAV. 
SALT RINSE F I L  - SOLIDS OISS. 
SALT RINSE F I L  - pH 

PH 

SC195XXT SC205XXT SC215XXT SC225XXT SC23408T SC24408T 
05/22/87 02/02/87 12/23/86 07/10/87 09/22/ 87 08/08/ 88 
01 /15/92 01 /16/92 01/16/92 01 / 16/92 01/16/92 01 /16/92 

-47 
145 

300+/-30 
220+/-30 

13.1 
4 0  

21.6 
12000 

0 
0.73 

NA 
1.05 
2.43 
2.32 

175 
19.8 
77.8 

100.0 
NA 

99.6 
88.0 
47.5 

NA 
26.2 
12.0 

NA 
3.3 

1.062 
86000 

12.8 
1.092 

130000 
12;9 

MG/KG 
% 
MG/KG 

% 
G/CC 

G/CC 

CP 
% 
% 
% 

% 
% 
% 

% 
% 

% 

MG/L 

MG/L 

MG/KG -45 MG/KG -3.1 MG/KG 6.0 
MG/KG 125 MG/KG 3.25 MG/KG 8.45 
pCi/g 400+/-40 pCi/g 230+/-30 pCi/g 560+/-60 
pci/g 300+/-30 pCi/g 380+/-40 pCi/g 240+/-30 

13.2 13.2 13.2 
, 51 MG/KG 12 MG/KG 13 

24.0 % 25.6 % 23.4 
4200 MG/KG 2900 MG/KG 

0 %  10 % 
1.91 1.84 

NA NA 
1.38 G/CC 1.09 G/CC 
2.56 2.52 
2.68 2.22 
860 CP 

22.6 % 
74.4 % 

100.0 % 
NA 

99.7 % 
89.1 % 
66.8 % 

44.2 % 
33.0 % 

NA 
12.0 % 

1.062 
86000 MG/L 

12.9 
1.097 

13.1 

NA 

130000 MG/L 

270 CP 
22.3 % 
73.9 % 

100.0 % 
NA 

99.7 % 
90.7 % 
43.0 % 

23.7 % 
11.8 % 

NA 
3.4 % 

1.062 
81000 MG/L 

NA 

12.8 
1.052 
66000 MG/L 

12.9 

3200 
0 

0.64 
NA 

0.98 
2.54 
2.43 
270 

20.3 
76.1 
99.9 

NA 
99.8 
84.9 
59.2 

NA 
34.4 
19.7 

NA 
6.8 

1.062 
88000 

12.8 
1.097 

130000 
12.9 

MG/KG 
% 
MG/KG 
% 
G/CC 

G/CC 

CP 
% 
% 
% 

% 
x 
% 

% 
% 

% 

MG/L 

MG/L 

MG/KG 
X 
MG/KG 
% 

CP 
% 
% 
% 

% 
% 
% 

% 
% 

% 

MG/L 

MG/L 

MG/KG -1.9 MG/KG -1.6 MG/KG 
MG/KG 8.05 MG/KG 3.75 MG/KG 
pCi/g 290+/-30 pCi/g 750+/-80 pCI/g 
pCi/g 260+/-30 pCi/g 150+/-20 pCl/g 

13.2 12.7 
, 51 MG/KG 

23.2 X 
4700 MG/KG 

0 %  
0.74 G/CC 

NA 
1.15 G/CC 
2.58 
2.21 
200 CP 

22.1 % 
76.4 % 

100.0 % 
NA 

99.7 % 
96.1 % 
68.4 % 

34.8 % 
18.3 % 

4.1 % 

NA 

NA 

1.067 
91000 MG/L 

12.8 
1.107 

12.7 
140000 MG/L 

4 0  
15.6 
270 
20 

1,94 
NA 
NA 

2.09 
1.89 
145 

15.1 
81.9 

100.0 
NA 

99.6 
81.1 
50.0 

NA 
29.0 
19.4 

NA 
11.0 

1.042 
60000 

12.7 
1.072 
98000 

12.8 



TITLE: TRIWALL 

SAMPLE I D  NUMBER: 
ACCUMULATION DATE: 
DATE SAMPLED: 
COMMENT: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** ASTH LEACHATES *** 
PARAMETER _ _ - - - _ _ _ _  
CHLORIDE 
N I TRATE 
PERCENT RECOVERY OF SOLIDS 
PHOSPHORUS 
SULFATE 
TDS 

SC195XXT SC205XXT 
05/22/87 02/02/87 
01 /1 5/92 01 /16/92 

550 MG/L 970 MG/L 
2800 MGiL 2700 MGiL 
25.6 % 22.8 % 

<O.OlUJ MG/L <O.OlUJ HG/L 
2500 MG/L 1600 HG/L 

29000 MG/L 32000 MG/L 

SC215XXT 
12/23/86 
01/16/92 

420 HG/L 
2800 HG/L 
24.6 % 

<O.OlUJ MG/L 
1700 MG/L 

26000 MG/L 

SC225XXT SC23408T SC24408T 
07/10/87 09/22/87 08/08/88 

01/ 16/92 01 /16/92 01 /16/92 

590 MG/L 
2800 MG/L 3700 HG/L 2400 HG/L 
23.8 % 19.4 % 43.6 % 

<O.OlUJ MG/L <O.OlUJ MG/L <O.OIUJ MG/L 
2100 HG/L 3800 HG/L ZOO0 MG/L 

30000 HG/L 29000 MG/L 20000 HG/L 

320 MG/L 420 MG/L 



- = - - -  

*** VOLATILES *** 
COMPOUND 

METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
2 - BUTANONE 
1,1,1-TRICHLORETHANE 
CARBON TETRACHLORIDE 
TRICHLORETHENE 
l,l,Z-TRICHLOROETHANE 
BENZENE 
4-METHYL-2-PENTANONE 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
XYLENE (total) 
TRICHLOROFLUOROHETHANE 
FREON 113 
ETHYL ETHER 
ETHYL ACETATE 

*** SEHIVOLATILES *** 
COMPOUND 

1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
N-NITROSO-DI-N-PROPYLAMINE 
1,2,4-TRICHLOROBENZENE 
ACENAPHTHENE 
2 . 4 - D I N I  TROTOLUENE 
PYRENE 
CYCLOHEXANONE 
PYRIDINE 
2-NITROPROPANE 

SC25408T SC26408T SC275XXT SC29408T SC30408T S C 2 8 5 X X T 
12/28/86 10/29/87 07/10/87 06/25/89 0 8 / 0 5 / 8 8  04/06/87 

01 / 16/92 01/16/92 01 / 16/92 01 /16/92 01/ 16/92 01 /16/92 

N UG/KG 
42U UG/KG 
N UG/KG 
7U UG/KG 

14U UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 

14U UG/KG 
7LJ UG/KG 
N UG/KG 
7U UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 

450U 
450U 
450U 
450U 
450U 
450U 
4 5 0 U  
4 5 0 U  
450U 
450U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

6U UG/KG 
23U UG/KG 
6U UG/KG 
6U UG/KG 

12U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6J UG/KG 

12U UG/KG 
6U UG/KG 

10 UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

410U 
410U 
410U 
410U 
410U 
410U 
410U 
410U 
410U 
410U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

N UG/KG 
65u UG/KG 
N UG/KG 
N UG/KG 

14U UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 

14UJ UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 

450U 
450U 
4 5 0 U  
450U 
4 5 0 U  
450U 
4 5 0 U  
4 5 0 U  
450U 
450U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

N UG/KG 
34U UG/KG 
N UG/KG 
N UG/KG 

14U UG/KG 
7U UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 

14UJ UG/KG 
N UG/KG 
N UG/KG 
7U UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 

460U 
460U 
460U 
460U 
460U 
460U 
460U 
460U 
460U 
460U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

6U . UG/KG 
76U UG/KG 
6U UG/KG 
6U UG/KG 

12U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

12UJ UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

410U 
410U 
410U 
410U 
410U 
410U 
410U 
410U 
410U 
410U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

6U UG/KG 
48U UG/KG 
6U UG/KG 
6U UG/KG 

12U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

12UJ UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

400U 
4 0 0 U .  
4 0 0 U  
400U 
400U 
400U 
4 0 0 U  
400U 
400U 
400U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 



TITLE: TRIWALL 

SAMPLE I D  NUUBER: 
ACCUMULATION DATE: 
DATE SAMPLED: 
COMMENT : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** ALCOHOLS *** 
COMPOUND 

2-ETHOXYETHANOL 
ISOBUTANOL 
METHANOL 
N-BUTHYL ALCOHOL 

*** INORGANICS *** 
ANALYTE - - - - - - -  
ALUMINUM 
ARSENIC 
BAR I UM 
CADMIUM 
CALCIUM 
CHRONIUM 
I RON 
LEAD 
MAGNESIUM 
MERCURY 
NICKEL 
POTASS IUU 
SELEN I Vn 
SILVER 
SOD I UH 
BORON 

*** TCLP INORGANICS *** 
ANALYTE - - - - - - -  
ALUMINUM 
ARSENIC 
BAR I UM 
CADU I UM 
CALCIUM 
CHRONIUM 
I RON 
LEAD 
MAGNESIUM 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
PH 

<500 MG/KG <500 MG/KG <500 MG/KG (500 MG/KG *500 MG/KG <500 UG/KG 
4 0  UG/KG 4 0  UG/KG 4 0  UG/KG 4 0  MG/KG e10 UG/KG * l o  MG/KG 
4 0  MG/KG 4 0  MG/KG 4 0  MG/KG 4 0  MG/KG * I O  MG/KG 4 0  MG/KG 
4 0  HG/KG 4 0  MG/KG 4 0  MG/KG 4 0  MG/KG 4 0  MG/KG 4 0  MG/KG 

16200 MG/KG 
32.lU MG/KG 

229 MG/KG 
1.9UJ UG/KG 

253000 MG/KG 
60.4 UG/KG 
9980 MG/KG 

7.5U MG/KG 
45005 MG/KG 

0.4U MG/KG 
53.7 MG/KG 

299000 MG/KG 
29.9UJ HG/KG 

4.55 MG/KG 
444000 MG/KG 

3770 MG/KG 

90. OU 
239 
814 
5.0U 

1760000 
80.0 
l l . 0 U  
20. ou 
9620 
0.1u 
126 

80.0U 
3.0U 

9.4 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

17100 MG/KG 
64.6 MG/KG 

357 MG/KG 
17.75 UG/KG 

342000 MG/KG 
56.2 UG/KG 

17100 MG/KG 
10.4U MG/KG 
36005 MG/KG 

0.5U UG/KG 
55.7 MG/KG 

346000 MG/KG 
41.NJ MG/KG 
64.15 MG/KG 

659000 MG/KG 
794 HG/KG 

16500 MG/KG 
22.W MG/KG 

223 MG/KG 
3.3U UG/KG 

2580005 MG/KG 
59.4 MG/KG 

108005 HG/KG 
7.7 UG/KG 

48505 MG/KG 
0.4U MG/KG 

50.6 MG/KG 
1380005 HG/KG 

29.5UJ MG/KG 
73.45 MG/KG 

474000 MG/KG 
38505 MG/KG 

7240 MG/KG 
3 5 . N  MG/KG 

104 MG/KG 
9.05 MG/KG 

1140005 MG/KG 
61.6 MG/KG 
58805 MG/KG 

7.2U MG/KG 
26405 MG/KG 

0.4U MG/KG 
35.8 MG/KG 

1500005 MG/KG 
28.NJ MG/KG 

1505 MG/KG 
566000 MG/KG 

2640 MG/KG 

19200 MG/KG 
46.0U UG/KG 

424 HG/KG 
14.15 MG/KG 

381000 MG/KG 
54.5 MG/KG 

191005 MG/KG 
13.6 MG/KG 
59105 UG/KG 

0.5U UG/KG 
137 MG/KG 

473000 HG/KG 
40.4UJ MG/KG 

1495 MG/KG 
5540005 RG/KG 

346 UG/KG 

354005 MG/KG 
35.5U MG/KG 

4665 MG/KG 
3.0UJ MG/KG 

5560005 MGiKG 
101 MG/KG 

229005 MG/KG 
1 1 . 8 ~  M G ~ K G  

100005 MG/KG 
0.6U UG/KG 

84.0 MG/KG 
518000 MG/KG 

47.3UJ MG/KG 
18.95 MG/KG 

668000 MG/KG 
16705 MG/KG 

90.0U 
218 

1340 
31 .O 

2350000 
1o.ou 
19.0U 
2o.ou 
8490 
0.1u 
215 

80. OU 
20.0 

9.1 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UC/L 
UG/L 

90. OU 
257 
7645 

10.0 
2540000 

75.0 
' 8.0U 

22.0 
24900 

0.1u 
218 

8O.OU 
15.0 

8.3 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UGiL 
UG/L 
UG/L 

36300 
238 

1120 
91 .O 

1500000 
357 

2550 
2o.ou 

29800 
0.1u 
389 

8O.OU 
129 
5.5 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

90. OU 
192 
864 

12.0 
3100000 

128 
52. OU 
20. ou 

21300 
0.1u 
507 

95.0 
6.0 
9.1 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

90. OU 
138 
967 
5.0U 

2220000 
118 

16.0U 
20. ou 
2950 

0. lU 
68.0 
80. OU 

4.0 e 

10.8 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 



TITLE:  TRIUALL 

SAMPLE IO NUMBER: 
ACCUMULATION DATE: 
DATE SAMPLED: 
COMMENT : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** MISCELLANEOUS *** 
PARAMETER _ _ _ _ _ _ _ - -  
CYANIDE-AMENABLE 
CYANIDE-TOTAL 
GROSS ALPHA 
GROSS BETA 
PH 
AMMONIA 
MOISTURE - GRAVIMETRIC 
TOC 
SWELL TEST 
BULK DENSITY 
UNCONFINED COMPRESSIVE STRENG 
UNIT WEIGHT OF SHELBY TUBE 
FLT CAKE-SPEC GRAV 
FLT CAKE-SPEC GRAV (SALT RINS)  
VISCOSITY 
% UATER (KARL FISHER) 
% SOLIDS (FILTERCAKE) 
GRAIN SIZE - SIEVE 3/8 I N  
GRAIN SIZE - SIEVE 3/4 I N  
GRAIN SIZE - SIEVE NO. 4 
GRAIN SIZE - SIEVE NO. 10 
GRAIN S IZE  - SIEVE NO. 20 
GRAIN SIZE - SIEVE NO. 40 
GRAIN SIZE - SIEVE NO. 50 
GRAIN SIZE - .SIEVE NO. 100 
GRAIN S IZE  - SIEVE NO. 140 
GRAIN S I Z E  - SIEVE NO. 200 
PYCNOMETER F I L  - SPEC. GRAV. 
PYCNOMETER F I L  - SOLIDS DISS. 
PYCNOMETER F I L  - pH 
SALT RINSE F I L  - SPEC. GRAV. 
SALT RINSE F I L  - SOLIDS OISS. 
SALT RINSE F I L  - pH 

SC30408T SC25408T SC26408T SC275XXT SC285XXT SC29408T 
04/06/87 12/28/86 10/29/87 07/10/87 06/25/89 08/05/88 

01/16/92 01 /16/92 01 /16/92 01/16/92 01 / 16/92 01/16/92 

4.4 
7.4J 

160+/ - 20 
190+/-20 

13.3 
25 

26.8 
3400 

0 
1.82 

NA 
1.24 
2.38 
2.46 
230 

27.8 
73.4 

100.0 
NA 

99.6 
92.2 
68.8 

NA 
39.8 
26.0 

NA 
11.1 

1.062 
88000 

12.8 
1.092 

130000 
12.9 

MG/KG 
% 
MG/KG 
% 

G/CC 

CP 
% 
% 
% 

% 
% 
% 

% 
x 
% 

MG/L 

MG/L 

MG/KG -6.3 
MG/KG x0.25 
pCi/g 130+/-20 
pCi/g 140+/-20 

13.3 
38 

19.2 
1600 

10 
1.89 

63 
1.34 
2.44 
2.27 
235 

23.5 
76.1 

100.0 
NA 

99.3 
91.2 
70.9 

NA 
46.8 
34.0 

NA 
17.8 

1.062 
86000 

12.6 
1.092 

130000 
12.8 

MG/KG 
% 
HG/KG 
% 

PSI  
G/CC 

CP 
% 
% 
% 

% 
% 
% 

% 
% 

x 
HG/L 

HG/L 

MG/KG -0.70 
MG/KG 5.75 
pCi/g 290+/-30 
pCi/g 180+/-20 

13.2 
<in -.- 

27.1 
3600 

0 
0.72 

NA 
0.95 
1.90 
2.14 

195 
24.8 
72.2 

100.0 
NA 

99.8 
79.9 
46.7. 

NA 
31.8 
19.8 

NA 
8.5 

1.062 
84000 

12.8 
1.092 

130000 
12.8 

MG/KG 
% 
MG/KG 
% 
G/CC 

G/CC 

CP 
% 
% 
% 

% 
% 
% 

% 
% 

% 

HG/L 

MG/L 

MG/KG -98 
MG/KG 9.15 
pCi/g 590+/-60 
pCi/g 300+/-30 

13.2 
47 

27.9 
6700 

20 
1.73 

NA 
1.22 
2.84 
2.60 
280 

25.7 
72.3 

100.0 
NA 

99.2 
90.0 
74.5 

NA 
54.8 
36.8 

NA 
19.8 

1.072 
99000 

12.7 
1.107 

150000 
12.9 

MG/KG 
% 
MG/KG 
x 

G/CC 

CP 
% 
% 
% 

% 
% 
% 

% 
% 

% '  

MG/L 

HG/L 

MG/KG 3.4 
MG/KG 6.7J 
pCi/g 140+/-20 
pCi/g 180+/-20 

13.1 
4 0  

19.8 
1900 

0 
0.79 

NA 
1.07 
2.37 
2.19 
215 

16.8 
79.6 

NA 
NA 

100.0 
90.1 
46.2 

NA 
23.9 
15.7 

NA 
7.8 

1.062 
78000 
12.6 

1.092 
120000 

12.8 

MG/KG 
HG/KG 
pCi/g 
pCi/g 

MG/KG 
% 
HG/KG 
% 
G/CC 

G/CC 

CP 
x 
% 

% 
x 
% 

% 
% 

% 

MG/L 

MG/L 

4.0 
7.25 

1 70+/ - 20 
180+/-20 

13.2 
17 

16.9 
3800 

0 
1.99 

NA 
NA 

2.45 
2.61 

110 
14.8 
83.5 

100.0 
NA 

99.8 
90.2 
64.2 

NA 
38.5 
27.4 

NA 
14.6 

1.057 
81000 

12.9 
1.087 

120000 
13.0 

HG/KG 
MG/KG 
pCi/s 
pCi/g 

MG/KG 
% 
MG/KG 
% 

CP 
% 
% 
% 

x 
% 
x 
% 
% 

% 

MG/L 

HG/L 



TITLE:  TRIUALL 

SAMPLE I D  NUMBER: 
ACCUMULATION DATE: 
DATE SAMPLED: 
COMMENT: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** ASTM LEACHATES *** 
PARAMETER - - - - - - - - - 
CHLOR I DE 
NITRATE 
PERCENT RECOVERY OF SOLIDS 
PHOSPHORUS 
SULFATE 
TDS 

SC25408T SC26408T SC275XXT SC285XXT SC29LO8T scmmm - -- - . - - . 
04/06/87 12/28/86 io/29/87 0 7 i i ~ m  oi/Z5/89 08/05/88 

01 / 16/92 01/16/92 01/16/92 01/16/92 01/16/92 01 /16/92 

410 MG/L 440 MG/L 410 MG/L 710 MG/L 1300 MG/L 480 MG/L 
2400 MG/L 3300 MG/L 3900 MG/L 4100 MG/L 2300 MG/L 3000 MG/L 
21.4 % 21.6 % 22.8 % 12.4 % 

*O.OlUJ MG/L <O.OlUJ MG/L <O.OlUJ MG/L 0.04UJ MG/L <O.OlUJ MG/L 4.01UJ MG/L 
760 MG/L 1400 MG/L 1600 MG/L 1100 MG/L 2600 MG/L 2100 MG/L 

25000 MG/L 27000 MG/L 25000 MG/L 29000 MG/L 26000 MG/L 26000 MG/L 

25.4 % 30.2 % 



*** VOLATILES *** 
COMPWND _ _ _ _ _ _ _ _  
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1.1-DICHLOROETHENE 
2-BUTANONE 
1,1,1-TRICHLORETHANE 
CARBON TETRACHLORIDE 
TRICHLORETHENE 
l,l,Z-TRICHLOROETHANE 
BENZENE 
4-METHYL-2-PENTANONE 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
XYLENE ( t o t a l )  
TRICHLOROFLUOROMETHANE 
FREON 113 
ETHYL ETHER 
ETHYL ACETATE 
*** SEMIVOLATILES *** 
COMPWND - - - - - - - -  
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
N-NITROSO-DI-N-PROPYLAMINE 
1,2,4-TRICHLOROBENZENE 
ACENAPHTHENE 
2,4-DINITROTOLUENE 
PYRENE 
CYCLOHEXANONE 
PYRIDINE 
2-NITROPROPANE 

SC31XXXT SC325XXT SC33XXXT SC34XXXT SC355XXT SC36408T 
09/20/87 07/10/87 05/28/87 12/16/86 05/27 /a7  12/11/88 
0 1 / 2 0 / 9 2  01/29/92 01/20/92 01/20/92 01/20/92 01/20/92 

N UG/KG 
59U UG/KG 
N UG/KG 
N UG/KG 

13UJ UG/KG 
N UG/KG 
N UG/KG 
7U UG/KG 
N UG/KG 
7U UG/KG 

22J UG/KG 
7U UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 

4 3 0 U  UG/KG 
430U UG/KG 
430U UG/KG 
430U UG/KG 
430U UG/KG 
430U UG/KG 
430U UG/KG 
430U UG/KG 
4 3 0 U  UG/KG 
4 3 0 U  UG/KG 

6U UG/KG 
78U UG/KG 
6U UG/KG 
6U UG/KG 

13UJ UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

13UJ UG/KG 
6U UG/KG 

UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

420U UG/KG 
420U UG/KG 
420U UG/KG 
420U UG/KG 
420U UG/KG 
420U UG/KG 
420U UG/KG 
420U UG/KG 
420U UG/KG 
420U UG/KG 

6U UG/KG 
74U UG/KG 
6U UG/KG 
6U UG/KG 

13UJ UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
5 5  UG/KG 

13UJ UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

420U UG/KG 
42W UG/KG 
42DU UG/KG 
420U UG/KG 
420U UG/KG 
420U UG/KG 
420U UG/KG 
420U UG/KG 
420U UG/KG 
420U UG/KG 

N UG/KG 
51U UG/KG 
N UG/KG 
7U UG/KG 

14UJ UG/KG 
N UG/KG 
N UG/KG 
7U UG/KG 
N UG/KG 
N UG/KG 

14UJ UG/KG 
N UG/KG 

3 5  UG/KG 
N UG/KG 
7U UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
7U UG/KG 

450U UG/KG 
450U UG/KG 
450U UG/KG 
450U UG/KG 
450U UG/KG 
450U UG/KG 
450U UG/KG 
450U UG/KG 
450U UG/KG 
450U UG/KG 

N UG/KG 
1 6 0 5  UG/KG 
N UG/KG 
N UG/KG 

13UJ UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
5 J  UG/KG 

13UJ UG/KG 
N UG/KG 
20 UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 

430U UG/KG 
430U UG/KG 
430U UG/KG 
430U UG/KG 
430U UG/KG 
430U UG/KG 
430U UG/KG 
430U UG/KG 
43DU UG/KG 
430U UG/KG 

7U UG/KG 
170J UG/KG 
N UG/KG 
N UG/KG 

13UJ UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 

i3u U G ~ K G  
N UG/KG 
N UG/KG 
N U G ~ K G  
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 

440U UG/KG 
440U UG/KG 
440U UG/KG 
440U UG/KG 
440U UG/KG 
440U UG/KG 
440U UG/KG 
440U UG/KG 
440U UG/KG 
440U UG/KG 



TITLE: TRIUALL 

SAMPLE IO NUMBER: 
ACCUMULATION DATE: 
DATE SAMPLED: 
COMMENT: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** ALCOHOLS *** 
COMPOUND - - - - - - - - 
2-ETHOXYETHANOL 

' I SOBUTANOL 
METHANOL 
N-BUTHYL ALCOHOL 

*** INORGANICS *** 
ANALYTE - - - - - - - 

ALUMINUM 
ARSENIC 
BAR 1 UM 
CADMIUM 
CALCIUM 
CHROMIUM 
IRON ' 

LEAD 
MAGNESIUM 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
BORON 

*** TCLP INORGANICS *** 
ANALYTE _ _ _ _ _ _ _  
ALUMINUM 
ARSENIC 
BAR I UM 
CADMIUM 
CALCIUM 
CHROM I UM 
I RON 
LEAD 
MAGNESIUM 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
PH 

<500 MG/KG *SO0 MG/KG <SO0 MG/KG <500 MG/KG (500 MG/KG <500 MG/KG 
(10 MG/KG <IO MG/KG 4 0  MG/KG 4 0  MG/KG 4 0  MG/KG 4 0  MG/KG 
(10 MG/KG <10 MG/KG 4 0  MG/KG 4 0  MG/KG * l o  MG/KG < l o  MG/KG 
<10 MG/KG 4 0  MG/KG 4 0  MG/KG 4 0  MG/KG 4 0  MG/KG < l o '  MG/KG 

48605 MG/KG 
17.4U MG/KG 

102 MG/KG 
1.2 MG/KG 

95900 MG/KG 
18.35 MG/KG 
5190 MG/KG I 

2.6UJ MG/KG 
10905 MG/KG 
0.1UJ MG/KG 

36.1 MG/KG 
49900 MG/KG 

10.5U MG/KG 
22.7 MG/KG 

182000 MG/KG 
516 MG/KG 

62105 MG/KG 
8.W MG/KG 

83.5 HG/KG 
1.9 MG/KG 

97200 HG/KG 
24.85 MG/KG 
41005 HG/KG 

2.6UJ MG/KG 
18405 MG/KG 
0.1UJ MG/KG 

19.5 MG/KG 
48600 NG/KG 

10.3U MG/KG 
35.1 MG/KG 

191000 MG/KG 
1150 MG/KG 

53105 
8.W 
102 
3.4 

895005 
14.75 
40105 

4.6U 
15005 
0.1UJ 

16.9 
114000 . . .... 

10.2u 
28.7 

150000 
554 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

52105 MG/KG 
8.W MG/KG 

73.3 MG/KG 
0.68U MG/KG 

81700 MG/KG 
17.65 MG/KG 
'3200 MG/KG 

2.7UJ MG/KG 
14305 MG/KG 
0.1UJ MG/KG 

15.7 MG/KG 
101000 MG/KG 

10.W MG/KG 
0.55U MG/KG 

173000 #G/KG 
962 MG/KG 

90.0U UG/L 
189U UG/L 
655J UG/L 

16.0 UG/L 
2140000 UG/L 

176 UG/L 
17.0U UG/L 
20.0UJ UG/L 
8190 UG/L 

0.1U UG/L 
367 UG/L 

80.0UJ UG/L 
3.0UJ UG/L 

8.9 

90.0U UG/L 
27911 UG/L 
6885 UG/L 

27.0 UG/L 
1810000 UG/L 

119 UG/L 
26.0U UG/L 
20.0UJ UG/L 

132005 UG/L 
0.1U UG/L 
172 UG/L 

8O.OUJ UG/L 
5.0J UG/L 

9.4 

90.0U UG/L 
176U UG/L 
8935 UG/L 

21.0 UG/L . 
2110000 UG/L 

70.0 UG/L 
32.0U UG/L 
20.OUJ UG/L 

16800' UG/L 
0.1U UG/L 
205 UG/L 

80.0UJ UG/L 
1O.OJ UG/L 

8.5 

90.0U UG/L 
195U UG/L 
7365 UG/L 
5.0U UG/L 

1420000 UG/L 
38.0 UG/L 
23.0U UG/L 
34.05 UG/L 
3120 UG/L 

0.1U UG/L 
114 UG/L 

80.0UJ UG/L 
3.0UJ UG/L 
10.1 

41305 MG/KG 
8.4U MG/KG 

83.5 MG/KG 
3.7 MG/KG 

71700 MG/KG 
10.3J MG/KG 
38405 MG/KG 

2.6UJ MG/KG 
12105 MG/KG 
0.1UJ MG/KG 

12.4 MG/KG 
117000 MG/KG 

10.6U MG/KG 
29.6 MG/KG 

168000 MG/KG 
591 MG/KG 

263 UG/L 
191U UG/L 

52005 MG/KG 
12.6U MG/KG 
46.6 MG/KG 

2.3 MG/KG 
108000 MG/KG 

24.85 MG/KG 
5170 MG/KG 
2.NJ MG/KG 

31305 MG/KG 
0.1UJ MG/KG 

36.4 MG/KG 
147000 MG/KG 
10.N MG/KG 
35.5 MG/KG 

114000 MG/KG 
105 MG/KG 

90.0U UG/L 
71.0U UG/L 

10605 UG/L 5525 UG/L 
5.0 UG/L 93.0 UG/L 

2020000 UG/L 2090000 UG/L 
18.0 UG/L 
122 UG/L 

20.0UJ UG/L 
29100 UG/L 

0.1U UG/L 
309 UG/L 

8O.OUJ UG/L 
1015 UG/L 
6.5 

115 UG/L 
36.0U UG/L 
8O.OUJ UG/L 
5390 UG/L 

0.11.1 UG/L 
216 UG/L 

80.0UJ UG/L 
5.05 UG/L 
10.6 



TITLE: TRIUALL 

SAMPLE I D  NUMBER 
ACCUWLAT ION DAT 
DATE SAMPLED: 
COMMENT: 

, -  

*** MISCELLANEOUS *** 
PARAMETER - _ _ _ _ _ _ _ _  
CYANIDE-AMENABLE 
CYANIDE-TOTAL 
GROSS ALPHA 
GROSS BETA 

AMMONIA 
MOISTURE - GRAVIMETRIC 
TOC 
SWELL TEST 
BULK DENSITY 

PH 

UNCONFINED COMPRESSIVE STRENG 
UNIT WEIGHT OF SHELBY TUBE 
FLT CAKE-SPEC GRAV 
FLT CAKE-SPEC GRAV (SALT RINS)  
VISCOSITY , 

%WATER (KARL FISHER) 
% SOLIDS (FILTERCAKE) 
GRAIN SIZE - SIEVE 3/8 I N  
GRAIN SIZE - SIEVE 3/4 I N  
GRAIN SIZE - SIEVE NO. 40 
GRAIN SIZE - SIEVE NO. 140 
GRAIN S IZE  - SIEVE NO. 4 
GRAIN S I Z E  - SIEVE NO. 10 
GRAIN S I Z E  - SIEVE NO. 20 
GRAIN S I Z E  - SIEVE NO. 50 
GRAIN S I Z E  - SIEVE NO. 100 
GRAIN S IZE  - SIEVE NO. 200 
PYCNOMETER F I L  - SPEC. GRAV. 
PYCNOMETER F I L  - SOLIDS DISS. 
PYCNOMETER F I L  - pH 
SALT RINSE F I L  - SPEC. GRAV. 
SALT RINSE F I L  - SOLIDS DISS. 
SALT RINSE F I L  - pH 

1.3 
9.1 

280+/-30 
260+/-30 

12.7 
19 

24.1 
5100 

0 
0.75 

NA 
1.17 
2.61 
2.29 
250 

23.1 
74.2 

100 
NA 
NA 
NA 

99.9 
92.4 
54.5 
29.5 
19.6 
9.2 

1.063 
89000 

12.6 
NA 
NA 
NA 

MG/KG 
% 
MG/KG 
% 
G/CC 

G/CC 

CP 
% 
% 
% .  

% 
% 
% 
% 
% 
% 

MG/L 

MG/KG -96 HG/KG 4.7 
12 MG/KG 9.0 MG/KG 

pCi/g 390+/-40 pCi/g 260+/-30 
@i/g  210+/-30 pCi/g 250+/-30 

12.9 13.0 
15 4 0  MG/KG 

22.2 % 
4800 MG/KG 

0 %  
0.63 G/CC 

NA 
0.99 G/CC 
2.69 
2.23 
220 CP 

21.3 % 
77.1 % 

100.0 % 
NA 
NA 
NA 

99.5 % 
92.5 % 
63.6 % 
41.4 % 
25.9 % 
9.6 % 

1 -063 
87000 MG/L 

12.7 
1.098 
14000 MG/L 
12.7 

21.7 
5200 

0 
1.88 

NA 
1.10 
2.66 
2.24 

190 
22.1 
77.9 

100.0 
NA 
NA 
NA 

99.5 
95.2 
67.1 
37.2 
23.0 
7.9 

1.068 
91 000 

12.7 
1.093 

130000 
12.8 

HG/KG 
% 
MG/KG 
% 

G/CC 

CP 
% 
% 
% 

% 
% 
% 
% 
% 
% 

MG/L 

MG/L 

MG/KG 2.1 
MG/KG 5.25 
pCi/g 120+/-20 
pCi/g 130+/-20 

13.0 
26 

26.9 
2600 

20 
1.77 

NA 
1.12 
2.67 
2.27 
935 

26.5 
72.3 

100.0 
NA 
NA 
NA 

99.9 
95.1 
69.3 
44.9 
25.4 
8.1 

1.068 
94000 

12.7 
1.098 

140000 
12.8 

MG/KG 
% 
MG/KG 
% 

G/CC 

CP 
% 
% 
% 

% 
% 
% 
% 
% 
% 

MG/L 

MG/L 

MG/KG -9.3 
13 MG/KG 

@i/g  160+/-20 
pci/g 230+/-30 

13.1 
18 

24.2 
4600 

0 
1.83 

NA 
1.33 
2.90 
2.20 

190 
22.6 
75.3 

100.0 
NA 
NA 
NA 

99.9 
95.6 
64.1 
33.9 
19.4 
7.6 

1.068 
97000 

12.6 
1.108 

150000 
12.6 

MG/KG 
% 
MG/KG 
% 

G/CC 

CP 
% 
% 
% 

% 
% 
% 
% 
% 
% 

MG/L 

MG/L 

MG/KG +5.7 
15 MG/KG pCi/g 220+/-30 

@ i / g  200+/-20 
13.1 
4 0  

25.1 
5200 

0 
1.74 

61 
1.32 
2.61 
2.21 
330 

23.8 
74.6 

100.0 
NA 
NA 
NA 

99.8 
95.6 
60.8 
30.3 
17.1 
5.7 

1.063 
83000 

12.8 
1.088 

130000 
12.9 

MG/KG 
MG/KG 

PC1/g 

MG/KG 
x 
HG/KG 
% 

P S I  
G/CC 

PcI/g 

CP 
% 
% 
% 

% 
% 
% 
% 
% 
% 

MG/L 

MG/L 



TITLE: TRIUALL 

SAMPLE IO NUMBER: 
ACCUMULATION DATE: 
DATE SAMPLED: 
COMMENT: _____-__-_______________________________ 

*** ASTM LEACHATES *** 
PARAMETER - - - - - - - - -  
CHLORIDE 
NITRATE 
PERCENT RECOVERY OF SOLIDS 
PHOSPHORUS 
SULFATE 
TDS 

490 MG/L 360 MG/L a20 MG/L 340 MG/L 740 MG/L 1000 MG/L 
3100 MG/L 3000 MG/L 3200 MG/L 3400 MG/L , 3500 MG/L 2400 MG/L 
24.2 % 26.0 % 24.2 % 

qO.01 MG/L <0.01 HG/L eO.01 MG/L 4 - 0 1  MG/L 4 .01  MG/L <O.OlUJ MG/L 
2000 MG/L 2800 MG/L 1700 HG/L 650 MG/L 1900 MG/L 2600 MG/L 

26000 MG/L 27000 MG/L 27000 MG/L 26000 MG/L 29000 MG/L 25000 HG/L 

28.6 % 19.4 % 20.6 % 



SC40408T SC424XXT SC37408T SC37408TD SC38408T SC39408T 
0 5 / 1 3 / 8 8  0 5 / 1 3 / 8 8  05/19/88 10/04/88 05/ 18/88 10/08/88 
01/20/92 0 1 /20/92 01/20/92 01 /20/92 01/20/92 01/21/92 

DUPLICATE 

*** VOLATILES *** 
COMPOUND _ - _ _ - - - -  
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,l -D I CHLOROETHENE 
2-BUTANONE 
l,l, l-TRICHLORETHANE 
CARBON TETRACHLORIDE 
TRICHLORETHENE 
1,1,2-TRICHLOROETHANE 
BENZENE 
4-METHYL-2-PENTANONE 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
XYLENE ( t o t a l )  
TRICHLOROFLUOROMETHANE 
FREON 113 
ETHYL ETHER 
ETHYL ACETATE 
*** SEMIVOLATILES *** 
COMPOUND - - - - - - - -  
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
N-NITROSO-DI-N-PROPYLAMINE 
1,2,4-TRICHLOROBENZENE 
ACENAPHTHENE 
2.4-DINITROTOLUENE 
PYRENE 
CYCLOHEXANONE 
PYRIDINE 
2-NITROPROPANE 

6U UG/KG 
1 3 0 5  UG/KG 

6U UG/KG 
6U UG/KG 

13UJ UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6 U  UG/KG 

13UJ UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
611 UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

420U UG/KG 
420U UG/KG 
420U UG/KG 
420U UG/KG 
420U UG/KG 
420U UG/KG 
420U UG/KG 
420U UG/KG 
420U UG/KG 
420U UG/KG 

6U UG/KG 
130J UG/KG 

6U UG/KG 
6U UG/KG 

13UJ UG/KG 
6U UG/KG 
6 U  UG/KG 
6 U  UG/KG 
6U UG/KG 
6 U  UG/KG 

13UJ UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

42DU UG/KG 
420U UG/KG 
420U UG/KG 
420U UG/KG 
420U UG/KG 
420U UG/KG 
420U UG/KG 
420U UG/KG 
420U UG/KG 
420U UG/KG 

N 
92U 
N 
N 
5 5  
N 
N 
N J  
N 
N 

13U 
N 
N 
N 
N 
N 
7u . -  

N 
N 
N 

430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

N 
1 5 0 5  
N 
N 

21 J 
N 
N 
N J  
N 

17 
14U 
N 

26 
N 
.N 
N 
7u . -  

N 
7u 
N 

460U 
460U 
460U 
460U 
460U 
460U 
460U 
460U 
460U 
460U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

6U 
73U 
6u 
6U 
4J 
6U 
6U 
6UJ 
6U 
6U 

12u 
6U 
6U 
6U 
6U 
6 U  
6U 
6U 
6U 
6u 

400U 
400U 
400U 
400U 
400U 
400U 
400U 
400U 
400U 
400U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

N 
81U 
7u 
N 
4J 
N 
N 
N J  
N 
N 

14U 
N 
N 
N 
N 
N 
N 
N 
N 
N 

4 5 0 U  
450U 
4 5 0 U  
450U 
4 5 0 U  
450U 
450U 
450U 
450U 
450U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

UG/KG 
UG/KG . 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 



TITLE: TRIUALL 

SAMPLE ID NUMBER: 
ACCUMULATION DATE: 
DATE SAMPLED: 
COMMENT : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** ALCOHOLS *** 
COMPOUND - - - - - - - -  
2-ETHOXYETHANOL 
ISOBUTANOL 
METHANOL 
N-BUTHYL ALCOHOL 

*** INORGANICS *** 
ANALYTE - - - - - - -  
ALUM1 NUM 
ARSENIC 
BAR IUM 
CADMIUM 
CALCIUM 
CHROMIUM 
IRON 
LEAD 
MAGNESIUM 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
BORON 

*** TCLP INORGANICS *** 
ANALYTE - - - - - - -  
ALUM I NUM 
ARSENIC 
BAR I UM 
CADMIUM 
CALCIUM 
CHROMIUM 
I RON 
LEAD 
MAGNESIUM 
MERCURY 
NICKEL 
SELENIUM 
SlLVER 
PH 

<500 MG/KG <500 MG/KG *500 MG/KG <500 MG/KG <500 MG/KG <SO0 MG/KG 
< l o  MG/KG 4 0  MG/KG 4 0  MG/KG 4 0  MG/KG <IO MG/KG 4 0  MG/KG 
< l o  MG/KG 4 0  MG/KG 4 0  MG/KG * l o  MG/KG * I O  MG/KG * l o  MG/KG 
< l o  MG/KG 4 0  MG/KG 4 0  MG/KG 4 0  MG/KG 4 0  MG/KG 4 0  MG/KG 

3880J 
12.N 
83.7 

2.3 
78900 
21 .OJ 
3940 
-2.SUJ 
1170J 
0.1UJ 

13.2 
124000 

10.2u 
33.1 

144000 
125 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

39005 
16.8U 
84.1 

2.4 
79200 
21.4J 
3960 
10.2UJ 
11705 
0.1UJ 

12.5 
124000 

10.2u 
33.0 _ _  ~ ~ 

143000 
127 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MC/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

72505 MG/KG 
10.5U MG/KG 
155 MC/KG 

35605 HG/KG 
8.4UJ MG/KG 

34405 MG/KG 
16.5U MG/KG 

43305 MG/KG 
143U MG/KG 

82.2 M G ~ K G  74.1 M G ~ K G  i o 6  M G ~ K G  
13 HGiKC 4.2 MGIKG 1.8 MGIKG 3.1 MGIKG 

162000 MG/KG 71300J MG/KG 70600 MG/KG 83600 MG/KG 
23.2J MG/KG 
73405 MG/KG 
2.6UJ MG/KG 

1820J MG/KG 
0.1UJ MG/KG 

18.8 MG/KG 
125000 MG/KG 

10.5U MG/KG 
22.6 MG/KG 

98300 MG/KG 
86.6 MG/KG 

20.55 MG/KG 
40005 MG/KG 
2.8UJ MG/KG 

14905 MG/KG 
0.1UJ MG/KG 

23.9 MG/KG 
152000 MG/KG 

11.2U MG/KG 
41.0 HG/KG 

161000 MG/KG 
118 MG/KG 

18.0J MG/KG 18.05 MG/KG 
3540 MG/KG 4560 MG/KG 
2.4UJ MG/KG 2 . N J  MG/KG 
9395 MG/KG. 14205 MG/KG 
0.1UJ MG/KG 0.1UJ MG/KG 
8.3 MG/KG 21.9 MG/KG 

127000 MG/KG 174000 MG/KG 
9.N MG/KG 

21.7 MG/KG 
160000 MG/KG 

118J MG/KG 

10.8U MG/KG 
30.2 MG/KG 

126000 MG/KG 
385 MG/KG 

90.0U UG/L NA 
85.0U UG/L NA 
12OOJ UG/L NA 
39.0 UG/L NA 

2770000 UG/L NA 
173 UG/L NA 

50.0U UG/L NA 
2O.OUJ UG/L NA 

27300 UG/L HA 
0.1U UG/L NA 
268 UG/L NA 
320UJ UG/L NA 

56.0J UG/L NA 
7.4 NA 

426 UG/L 90.0U UG/L 9D.OU UG/L 90.0U UG/L 
81.0U UG/L 122U UG/L 93.0U UG/L W.OU UG/L 
607J UG/L 13905 UG/L 1460J UG/L 14705 UG/L 
5.0U UG/L 26.0 UG/L 27.0 UG/L 5.0U UG/L 

2680000 UG/L 1470000 UG/L 2110000 UG/L 1310000 UG/L 
222 UG/L 23.0 UG/L 37.0 UG/L 102 UG/L 

66.OU UG/L 123 UG/L 47.0U UG/L 30.0U UG/L 
2O.OUJ UG/L 2o.oUJ UG/L 2O.OUJ UG/L 20.0UJ UG/L 
227 UC/L 21800 UG/L 21400 UC/L 150005 UC/L 
0,iu UCii 0.1U UG/L o.iu uiii 0.iu UCil 

30.0 UG/L 387 UG/L 255 UG/L 265 UG/L 
80.0UJ UG/L 80.0UJ UG/L 80.0UJ UG/L 80.0UJ UG/L 
3.0UJ UG/L 73.OJ UG/L 49.05 UG/L 47.QJ UG/L 
11.7 7.5 7.4 7.3 



TITLE:  TRIWALL 

SAMPLE ID NUMBER: 
ACCUMULATION DATE: 
DATE SAMPLED: 
COMMENT : _- - -_____-______-_______________________ 

*** MISCELLANEOUS *** 
PARAMETER - - - - - - - - -  
CYANIDE-AMENABLE 
CYANIDE-TOTAL 
GROSS ALPHA 
GROSS BETA 
PH 
AMMONIA 
MOISTURE -' GRAVIMETRIC 
TOC 
SUELL TEST 
BULK DENSITY 
UNCONFINED COMPRESSIVE STRENG 
U N I T  WEIGHT OF SHELBY TUBE 
FLT CAKE-SPEC GRAV 
FLT CAKE-SPEC GRAV (SALT RINS)  
VISCOSITY 
% WATER (KARL FISHER) 
% SOLIDS (FILTERCAKE) 
GRAIN S I Z E  - SIEVE 3/8 I N  
GRAIN S I Z E  - SIEVE 3/4 I N  
GRAIN S I Z E  - SIEVE NO. 4 
GRAIN S I Z E  - SIEVE NO. 10 
GRAIN S I Z E  - SIEVE NO. 20 
GRAIN S I Z E  - SIEVE NO. 40 
GRAIN S I Z E  - SIEVE NO. 50 
GRAIN S I Z E  - SIEVE NO. 100 
GRAIN S I Z E  - SIEVE NO. 140 
GRAIN S I Z E  - SIEVE NO. 200 
PYCNCMETER F I L  - SPEC. GRAV. 
PYCNOMETER F I L  - SOLIDS DISS. 
PYCNOMETER F I L  - p H  
SALT RINSE F I L  - SPEC. GRAV. 

SC37408T SC37408TD SC38408T SC39408T SC40408T SC424XXT 
05/13/88 05/13/88 05/ 19/88 10/04/88 05/18/88 10/00/88 
01 /20 /92  01/20/92 01/20/92 01 /20/92 01/20/92 01/21 /92 

DUPLICATE 

+4.9 
8.0 

140+/ - 20 
160+/ - 20 

13.1 
4 0  

21.5 
4400 

0 
0.77 

NA 
1.08 
2.62 
1.89 
160 

23.0 
77.4 

NA 
NA 

100.0 
98.5 
65.8 

NA 
33.1 
16.1 

NA 
6.0 

1.068 
92000 

12.6 
1.098 

140000 
12.8 

MG/KG +5.9 
MG/KG 8.6 

MG/KG 
% 
MG/KG 
% 
G/CC 

G/CC 

CP 
% 
% 

% 
% 
% 

% 
% 

% 

MG/L 

MG/L 

21.8 
4400 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

MG/KG +1.3 
MG/KG 5.6 
pCi/g 280+/-30 
pCi/g 470+/-50 

13.1 
MG/KG 4 0  
% 23.8 
MG/KG 3200 

0 
1.81 
145 

1.37 
2.69 
2.18 

160 
22.1 
77.9 

100.0 
NA 

97.5 
81.3 
42.4 

NA 
24.4 
14.1 

NA 
5.1 

1.053 
69000 

12.9 
1.083 

110000 
12.9 

MG/KG +7.0 
MG/KG 12 
pCi/g 180+/-20 
pCi/g 190+/-20 

13.3 
MG/KG 10 
% 28.8 
MG/KG 4000 
% 0 

1.85 
P S I  NA 
G/CC 1.37 

2.83 
2.47 

CP 1900 
% 29.9 
% 71 .O 
% 100.0 

NA 
% 99.6 
% 96.2 
% 74.1 

NA 
% 48.8 
% 27.7 

NA 
% 8.3 

1.068 
HG/L 95000 

12.8 
1.103 

MG/L 140000 
13.0 

MG/KG +3.4 
#G/KG 6.0 
pCi/g 100+/-20 
pCi/g 190+/-20 

13.2 
MG/KG (10 
% 17.8 
MG/KG 3200 
% 0 

1.96 
NA 

G/CC NA 
2.93 
2.42 

CP 125 
% 20.2 
% 81.1 
% NA 

NA 
% 100.0 
% 96.8 
% 75.5 

NA 
% 43.7 
% 20.8 

NA 
% 6.4 

1 .on 
HG/L 96000 

12.7 
1.108 

MG/L 140000 
12.7 

MG/KG +4.9 
MG/KG 7.0 
pCi/g 82+/-15 
pCi/g 180+/-20 

13.3 
MG/KG * I O  
% 26.1 
MG/KG 4100 
% 0 

1.84 
NA 

1.25 
2.70 
2.72 

CP 1375 
% 27.3 
% 71.8 

100.0 
NA 

% 99.6 
% 92.0 
% 63.1 

NA 
% 43.8 
% 28.6 

NA 
% 10.3 

1.068 
MG/L 92000 

12.8 
1.053 

MG/L 70000 
12.8 

MG/KG 
MG/KG E;;; 
MG/KG 
% 
MG/KG 
% 

G/CC 

CP 
% 
% 
% 

% 
% 
% 

% 
% 

% 

MG/L 

MG/L 



TITLE: TRIUALL 

SAMPLE I D  NUMBER: 
ACCUMULATION DATE: 
DATE SAMPLED: 
COMMENT: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** ASTM LEACHATES *** 
PARAMETER - - - - - - - - - 
CHLORIDE 
NITRATE . 
PERCENT RECOVERY OF SOLIDS 
PHOSPHORUS 
SULFATE 
TDS 

680 MG/L 
3200 MG/L 
21.4 % 

<0.01 MG/L 
2000 MG/L 

29000 MG/L 

NA 
NA 
NA 
NA 
NA 
NA 

610 MG/L 
2600 HG/L 3200 HG/L 3200 MG/L 2700 MG/L 
35.4 X 21.8 % 21.0 x 24.4 X 

660 HG/L 540 MG/L 420 MG/L 

*0.01 MG/L *0.01 MG/L 4 .01  HG/L *0.01 MG/L 
1400 MG/L 1600 HG/L 3700 HG/L 1400 MG/L 

23000 HG/L 27000 HG/L 32000 MG/L 28000 MG/L 



METHYLENE CHLORIDE 
ACETONE 
CARBON D I S U L F I D E  
1,l-DICHLOROETHENE 
2-BUTANONE 
l,l, l-TRICHLORETHANE 
CARBON TETRACHLORIDE 
TRICHLORETHENE 
1.1.2-TRICHLOROETHANE 
BENZENE 
4-METHY L - 2- PENTANONE 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
XYLENE ( t o t a l )  
TRICHLOROFLUOROHETHANE 
FREON 113 
ETHYL ETHER 
ETHYL ACETATE 

*** SEMIVOLATILES *** 
CfflPOUND - - - - - - - -  
184-DICHLOROBENZENE 
l82-DICHL0ROBENZENE 
N-NITROSO-DI-N-PROPYLAMINE 
1,2,4-TRICHLOROBENZENE 
ACENAPHTHENE 
2,4-DINITROTOLUENE 
PYRENE 
CYCLOHEXANONE 
PYRIDINE 
2-NITROPROPANE 

N UG/KG 
73U UG/KG 
N UG/KG 
N UG/KG 

14U UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
14U UG/KG 
N J  UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
7U UG/KG 
N J  UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 

460U 
460U 
460U 
460U 
460U 
460U 
460U 
460U 
460U 
460U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

7Ll UG/KG 
36U UG/KG 
N UG/KG 
N UG/KG 

14U UG/KG 
17J UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 

14U UG/KG 
1 2 5  UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 

480U 
480U 
480U 
480U 
4 8 0 U  
4 8 0 U  
4 8 0 U  
480U 
480U 
480U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

N UG/KG 
53U ' UG/KG 
N UG/KG 
N UG/KG 
4U UG/KG 
6 5  UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 

14U UG/KG 
5 J  UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 
7lJ UG/KG 
N UG/KG 
N UG/KG 
N UG/KG 

450U 
450U 
450U 
450U 
4 5 0 U  
4 5 0 U  
4 5 0 U  
450U 
4 5 0 U  
450U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 



2-ETHOXYETHANOL 
ISOBUTANOL 
METHANOL 
N-BUTHYL ALCOHOL 

*** INORGANICS *** 
ANALYTE _ _ _ _ _ _ _  
ALUM 1 NUM 
ARSENIC 
BAR 1 UM 
CADMIUM 
CALCIUM 
CHROMIUM 
I RON 
LEAD 
MAGNESIUM 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
BORON 

*** TCLP INORGANICS *** 
ANALYTE _ _ _ _ _ _ _  
ALUMINUM 
ARSENIC 
BAR I UM 
CADMIUM 
CALCIUM 
CHROMIUM 
I RON 
LEAD 
MAGNESIUM 
MERCURY 
NICKEL 
SELENIUM 

'SILVER 
PH 

<SO0 MG/KG (500 MG/KG <500 MG/KG 

4 0  MG/KG 4 0  MG/KG 4 0  MG/KG 
<10 MG/KG 4 0  MG/KG *10 MG/KG 

4 0  MG/KG 4 0  MG/KG < l o  MG/KG 

6 5 6 0 5  MG/KG 
11.2U MG/KG 
135 MG/KG 
4.0 MG/KG 

109000 MG/KG 
13.65 MG/KG 
4710 MG/KG 

2.8UJ MG/KG 
1 6 8 0 5  MG/KG 

6 8 3 O J  MG/KG 
16.4U MG/KG 
140 MG/KG 
3.9 MG/KG 

115000 MG/KG 
16.75 MG/KG 
4940 MG/KG 
2.WJ MG/KG 

1740J MG/KG 
0.1UJ MGiKG 0.1UJ MG/KG 

17.2 MG/KG 17.6 MG/KG 
59000 MG/KG 56500J MG/KG 
4 5 . 2 ~  M G ~ K G  
18.8 MG/KG 

174000 MG/KG 
2020 MG/KG 

90.0U UG/L 
1OOU UG/L 
872J UG/L 

29.0 UG/L 
207000 UG/L 

123 UG/L 
28.0U UG/L 
20.0UJ UG/L 

10300 UG/L 
0.1U UG/L 
174 UG/L 

80 .0UJ UG/L 
3.0UJ UG/L 
9.0 

11.6~ M G ~ K G  
19.6 MG/KG 

179000 MG/KG 
2210 MG/KG 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6 3 9 0 5  MG/KG 
8.2UJ MG/KG 

88.3 MG/KG 
2.5 MG/KG 

102000 MG/KG 
30.45 MG/KG 
4340 MG/KG 

2.NJ MG/KG 
1 9 6 0 5  MG/KG 
0.1UJ MG/KG 

15.8 MG/KG. 
50100 #G/KG 

1O.W MG/KG 
37.1 MG/KG 

198000 IIG/KG 
905 MG/KG 

1330 UG/L 
135U UG/L 

111OJ UG/L 
35.0 UG/L 

2000000J UG/L 
83.0 UG/L 
493J UG/L 

20.0UJ UG/L 
17500 UG/L 

0.1U UG/L 
169 UG/L 

80.0UJ UG/L 
3.0UJ UG/L 
9.2 



TITLE:  TRIWALL 

SAMPLE I D  NUMBER: 
ACCUMULATION DATE: 
DATE SAMPLED: 
COMMENT: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** MISCELLANEOUS *** 
PARAME T E R - - - -  - - - - -  

CYANIDE-AMENABLE 
CYANIDE-TOTAL 
GROSS ALPHA 
GROSS BETA 
PH 
AMMON I A 
MOISTURE - GRAVIMETRIC 
TOC 
SWELL TEST 
BULK DENSITY 
UNCONFINED COMPRESSIVE STRENG 
U N I T  WEIGHT OF SHELBY TUBE 
FLT CAKE-SPEC GRAV 
FLT CAKE-SPEC GRAV (SALT RINS)  
v I scos I TY 
% WATER (KARL FISHER) 
% SOLIDS (FILTERCAKE) 
GRAIN S I Z E  - SIEVE 3/8 I N  
GRAIN S I Z E  - SIEVE 3/4 I N  
GRAIN S I Z E  - SIEVE NO. 4 
GRAIN S I Z E  - SIEVE NO. 10 
GRAIN S I Z E  - SIEVE NO. 20 
GRAIN S I Z E  - SIEVE NO. 40 
GRAIN S I Z E  - SIEVE NO. 50 
GRAIN S I Z E  - SIEVE NO. 100 
GRAIN S I Z E  - SIEVE NO. 140 
GRAIN S I Z E  - SIEVE NO. 200 
PYCNOMETER F I L  - SPEC. GRAV. 
PYCNOMETER F I L  - SOLIDS DISS. 
PYCNOMETER F I L  - pH 
SALT RINSE F I L  - SPEC. GRAV. 
SALT RINSE F I L  - SOLIDS DISS.  
SALT RINSE F I L  - pH 

+6.0 
9.3 

190+/ - 20 
140+/- 20 

13.1 
< l o  

29.2 
3000 

0 
0.67 

NA 
0.94 
2.64 
2.49 
780 

30.4 
68.9 

NA 
NA 

100.0 
99.3 
55.3 

NA 
30.2 
15.9 

NA 
6.7 

1 .os3 
86000 

12.6 
1.088 

130000 
12.7 

MG/KG +4.8 
MG/KG 9.0 
pCi/g 75+/-14 
pCi/g 120+/-20 

13.2 
MG/KG < I O  
% 31.3 
MG/KG 3900 , 

% NA 
G/CC NA 

NA 
G/CC NA 

NA 
NA 

CP NA 
% NA 
% NA 

NA 
NA 

% NA 
% NA 
% NA 

NA 
% NA 
% NA 

NA 
% NA 

NA 
MG/L NA 

NA 
NA 

MG/L NA 
NA 

MG/KG +7.9 
MWKG 10 
pCi/g 110+/-20 
pCi/g 170+/-20 

13.1 ~. . 

MG/KG e10 
% 26.7 
MG/KG 4400 

0 
0.68 

I N 1  
I N 1  

2.65 
2.22 
250 

24.3 
76.2 

NA 
100.0 
93.4 
38.5 

NA 
20.6 
10.6 

NA 
2.9 

1.063 
89000 

12.7 
I .  098 

140000 
12.8 

RG/KG 
% 
MG/KG 
% 
G/CC 

CP 
% 
% 

% 
% 
% 

% 
% 

% 

MG/L 

HG/L 



T I T L E :  TRlWALL 

SAMPLE I D  NUMBER: 
ACCUMULATION DATE: 
DATE SAMPLED: 
COMMENT : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** ASTM LEACHATES *** 
PARAMETER _ _ _ _ _ _ _ _ _  
CHLORIDE 
NITRATE 
PERCENT RECOVERY OF SOLIDS 
PHOSPHORUS 
SULFATE 
TDS 

310 HG/L NA 6200 MG/L 
2900 MG/L NA 
28.2 x NA 

<0.01 HG/L NA 

3300 MG/L 

<0.01 MG/L 
25.8 % 

1200 M G ~ L  NA 3000 MG/L 
23000 MG/L NA 27000 MG/L 



TITLE: COMPOS11 

SAMPLE I D  NUMBER: 
ACCUMULATION DATE: 
DATE SAMPLED: 
COMMENT: --------------------____________________ 

*** VOLATILES *** 
COMPOUND - - - - - - - -  
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,l-DICHLOROETHENE 
2-BUTANONE 
1,1,1-TRICHLORETHANE 
CARBON TETRACHLORIDE 
TRICHLORETHENE 
1,1,2-TRICHLOROETHANE 
BENZENE 
4-METHYL-2-PENTANONE 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
XYLENE (total) 
TRICHLOROFLUOROMETHANE 
FREON 113 
ETHYL ETHER 
ETHYL ACETATE 

*** SEMIVOLATILES *** 

1,4-DICHLOROBENZENE 
1.2-DICHLOROBENZENE 
N-NITROSO-DI-N-PROPYLAMINE 
1,2,4-TRICHLOROBENZENE 
ACENAPHTHENE 
2,4-DINITROTOLUENE 
PYRENE 
CYCLOHEXANONE 
PYRIDINE 
2-NITROPROPANE 

SCCOMPT SCCOMPH SCCOMPM 
NA NA NA 

0 3 / 0 5 / 9 2  0 3 / 0 5 / 9 2  03/05/92 

6U UG/KG 
1 l J  UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

12U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

400U 
400U 
400U 
400U 
400U 
400U 
400U 
400U 
400U 
400U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

6U UG/KG 
2 0 5  UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

12U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

400U 
400U 
400U 
400U 
400U 
400U 
400U 
400U 
400U 
400U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

6U UG/KG 
1 5 J  UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

12U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 
6U UG/KG 

410U 
410U 
410U 
410U 
410U 
410U 
410U 
410U 
410U 
410U 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 



TITLE: COHPOSIT 

SAMPLE I D  NUMBER: 
ACCUMULATION DATE: 
DATE SAMPLED: 
COMMENT : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** ALCOHOLS *** 
COMPOUND - - _ - - _ - -  
2-ETHOXYETHANOL 
ISOBUTANOL 
METHANOL 
N-BUTHYL ALCOHOL 

*** INORGANICS *** 
ANALYTE - - - - - - - 

ALUMINUM 
ARSEN I C  
BAR I UM 
CADMIUM 
CALCIUM 
CHROH I UM 
I RON 
LEAD 
MAGNESIUM 
MERCURY 
NICKEL 
POTASS IUH 
SELENIUM 
SILVER 
SODIUM 
BORON 
*** TCLP INORGANICS *** 

ALUM1 NUM 
ARSENIC 
BAR I UM 
CADMIUM 
CALCIUM 
CHROMIUM 
I RON 
LEAD 
MAGNESIUM 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
PH 

SCCOMPH SCCOMPM SCCOMPT 
NA NA NA 

03/05/92 03/05/92 03/05/92 

<500 MG/KG <500 MG/KG <500 MG/KG 
4 0  MG/KG 4 0  HG/KG 4 0  HG/KG 
< l o  MG/KG 4 0  MG/KG * I O  MG/KG 
4 0  MG/KG 4 0  MG/KG <IO MG/KG 

7790 
8.6U 
168 
3.7 

173000 
47.1 
7780 J 

4.6 
3130 

0.1u 
23.6 

113000 
24.4U 
34.5 

9 1  100 
1115 

MG/KG 
MG/KG 
HG/KG 
MG/KG 
HG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
HG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

4770 
13.8 
80.1 

2.6 
862005 

17.1 
3770J 
3 .N 

1840 
0.1u 

41.4 
114000 

6.lU 
38.3 

134000 
667 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
HG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
HG/KG 

171 UG/L 1340 UG/L 
212 UG/L 323 UG/L 
9575 UG/L . 585 UG/L 
5.0U UG/L 

818000 UG/L 
517 UG/L 

65.0 UG/L 
30.0U UG/L 
46.0 UG/L 

0.2U UG/L 
94.0 UG/L 
50.0U UG/L 

5.0U UG/L 
12.4 

5.ou uGii 
625000 UG/L 

71.0 UG/L 
142 UG/L 

30.0U UG/L 
47.0 UG/L 

0.2U UG/L 
141 UG/L 

50.0U UG/L 
5.0U UG/L 

12.0 

5250 
16.7 
101 
2.1 

98000 
22.1 
4750 
3.8u 

1630 
0.1u 

29.8 
92100J 

6.3U 
24.9 

147000 J 
412 

MG/KG 
MG/KG 
HG/KG 
HG/KG 
MG/KG 
MG/KG 
HG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
HG/KG 
MG/KG 
MG/KG 

1210 UG/L 
290 UG/L 
597 UG/L 
5.0U UG/L 

509000 UG/L 
143 UG/L 
144 UG/L 

30.0U UG/L 
54.0 UG/L 

0.2U UG/L 
42.0 UG/L 
50.0U UG/L 

5.0U UG/L 
12.1 



TITLE:  COMPOSIT 

SAMPLE I D  NUMBER: 
ACCUMULATION DATE: 
DATE SAMPLED: 
COMMENT: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** MISCELLANEOUS *** 
PARAMETER - _ _ _ - - - _ -  
CYANIDE-AMENABLE 
CYANIDE-TOTAL 
GROSS ALPHA 
GROSS BETA 

AMMON I A 
MOISTURE - GRAVIMETRIC 
TOC 
SWELL TEST 
BULK DENSITY 
FLT CAKE-SPEC GRAV 
FLT CAKE-SPEC GRAV (SALT RINS)  
VISCOSITY 
%WATER (KARL FISHER) 
GRAIN S I Z E  - SIEVE 3/8 I N  
GRAIN S I Z E  - SIEVE 3/4 I N  
GRAIN S I Z E  - SIEVE NO. 4 
GRAIN S I Z E  - SIEVE NO. 10 
GRAIN S I Z E  - SIEVE NO. 20 
GRAIN S I Z E  - SIEVE NO. 40 
GRAIN S I Z E  - SIEVE NO. 50 
GRAIN S I Z E  - SIEVE NO. 100 
GRAIN S I Z E  - SIEVE NO. 140 
GRAIN S I Z E  - SIEVE NO. 200 
PYCNOMETER F I L  - SPEC. GRAV. 
PYCNOMETER F I L  - SOLIDS DISS.  
PYCNOMETER F I L  - p H  
SALT RINSE F I L  - SPEC. GRAV. 
SALT RINSE F I L  - SOLIDS DISS. 
SALT RINSE F I L  - p H  

PH 

SCCOMPH 
NA 

03/05/92 

SCCOMPM SCCOMPT 
NA NA 

03/05/92 03/05/92 

- 79 
73J 

210+/-30 
140+/-20 

13.1 
4 0  

18.2 
3500 

10 
0.88 
2.90 
2.42 
145 

21.5 
NA 
NA 

100.0 
99.9 
62.6 

N/A 
33.7 
21.6 

N/A 
11.6 

1.053 1.063 
670005 MG/L 900005 

12.8 12.7 
1.078 1.098 

12.8 
MG/L 140000J 1100OOJ 

12.9 

MG/KG 24 
MG/KG 36 J 
Wi /g  430+/-50 
V i / g  200+/-20 

13.0 
MG/KG 4 0  
MG/KG % 4100 18.1 

% 0 
G/CC 0.81 

2.96 
2.30 

CP 140 
% 23.6 

% 100.0 
% 98.6 
% 58.1 

N/A 
% 31.6 
% 16.1 

N/A 
% 5.1 

NA 
NA 

MG/KG 18 
MG/KG pCi/g 310+/-40 20 J 

pCi/g 220+/-30 
12.8 

MG/KG 4 0  
% 20.4 
MG/KG 3400 
% 0 
G/CC 0.93 

3.00 
2.53 

CP 125 
% 22.2 

NA 
NA 

% 100.0 
% 99.9 
% 63.6 

N/A 
% 32; 7 
x 16.8 

N/A 
% 5.0 

1.063 
MG/L 800005 

12.7 
1.093 

12.8 
MG/L 140000J 

MG/KG 
% 
MG/KG 
% 
G/CC 

CP 
% 

% 
x 
% 

% 
% 

% 

MG/L 

MG/L 



TITLE:  COMPOS11 

SAMPLE I D  NUMBER: 
ACCUMULATION DATE: 
DATE SAMPLED: 
COMMENT: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** ASTM LEACHATES *** 
PARAMETER _ _ _ _ _ _ _ _ _  
CHLORIDE 
NITRATE 
PERCENT RECOVERY OF SOLIDS 
PHOSPHORUS 
SULFATE 
TDS 

1800 HG/L 4400 MG/L 14000 MG/L 
1 5 0 0  HG/L 2700 MG/L 3000 WG/L 

40 % 25.6 % 25.6 % 
<O.OIUJ HG/L *O.OlUJ #G/L <O.OlUJ HG/L 
2600 MG/L 2300 HG/L 2200 MG/L 

22000J MG/L 2 7 0 0 0 5  MG/L 29000J MG/L 



APPENDIX C 

DATA VALIDATION COVER LETTER8 
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dhHALLIBURTON NUS vww Environmental Cotportion 

TO: RICE NINESTEEL 

INTERNAL CORRESPONDENCE 

C-49-3-2-300 

DATE: MAY 15, 1992 

FROM: MARK Lo MENGEL COPIEB: Do A. BCHEIB 

BUBJECT: ORGANIC DATA VALIDATION - VOAIBNAS 
ROCKY FLATB 
CABE NO. BLCRl, SDG PKGl 

BAMPLES t 

Volatiles and Semivolatiles: 

15/solids/SC01408M, SC02408T, SC3408TD, SC03408T, SC04408T, 
SC05410T, SC06410T, SC07408T, SCO8408T, SC09408T, 
SC10408T, SC11408T, SC12408T, SC13408T, SC14408T, 

Volatiles: 

l/aqueous/SC02408TT 

A validation was performed on the organic analytical data from the 
volatile and semivolatile fraction analyses of Case No. SLCR1, SDG 
PKG 1, low level soil samples collected by HALLIBURTON NUS 
Environmental Corporation on 01/13/92 and 01/14/92 at the Rocky 
Flats site. One trip blank was included with this analytical set. 
The data were reviewed with reference to the EPA "Functional 
Guidelines for Evaluating Organic Analyses" as applied for use 
within Region VI11 and were evaluated based on the following 
parameters: 

* .  
* 
* 

* 
* 
* 

e 
e 

e 

e 
e 

e 
e 

0 

0 

0 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibrations 
Blanks 
Surrogate Spike Recoveries 
Matrix Spike/Matrix Spike Duplicate 
Internal Standards Performance 
Compound Identification 
Compound Quantitation 

* - All quality control criteria were met for this parameter. 
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The attached Table 1 summarizes the validation uualifications which 
were based on the followina information: 

CALIBRATIONS 

The following tables summarize calibration non-compliances and 
corresponding actions. The key associated with these tables is 
presented on page four of this memorandum. 

volatiles 

ComDound 
acetone 

Associated Samples: 

Compound 
acetone 
carbon disulfide 
2-butanone 
l,l,l-trichloroethane 
carbon tetrachloride 
4-methyl-2-pentanone 
trichlorofluoromethane 

ethyl ether 

Associated Samples: 

1,1,2-TC-1,2,2-TFA 

IC 
11/22/91 

X 

SCO2408T, SC03408T, SC04408T, 
SC05410T, SC06410T, SC3408TD, 
SC07408T, SC08408T, SC09408T, 
SC10408T, SC11408T, SC12408T, 
SC13408T, SC14408T 

cc 
11/22/91 

X 

X 
X 

X 
X 
xx 

cc 
11/23/91 

xx 
X 
X 
X 

X 
X 
xx 
xx 

SC02408T, SC03408T, SC09408T, 
SC04408T, SC05410T, SC10408T, 
SC06410T, SC03408TD, SC11408T, 
SC07408T, SC08408T SC12408T, 

SC13 4 08T, 
SC14408T 

No action was taken for acetone because it was qualified based upon 
blank contamination. Positive results for 1,1,2-TC-1,2,2-TFA were 
qualified based upon blank contamination. Non detects for ethyl 
ether and 1,1,2-TC-1,2,2-TFA were qualified as estimated WJ1'. No 
other qualifications were made because as no positive results were 
reported in the affected samples. 
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ComDound 
acetone 
carbon disulfide 
2-butanone 
tetrachloroethene 
trichlorofluoromethane 
ethyl acetate 

IC 
01/12/92 

X 

Associated Samples: SC01408M 

cc 
01/17/92 

xx 
X 
X 
X 
xx 
X 

SC01408M 

Compound 
acetone 
carbon disulfide 
2-butanone 
4-methyl-2-pentanone 
tetrachloroethane 
trichlorofluoromethane 

ethyl ether 
1, 1,2-TC-1,2,2-TFA 

cc 
01/23/92 

xx 
xx 
X 
xx 
X 
xx 
xx 
xx 

Associated samples: SC02408TT 

No action was taken for positive result for acetone because it was 
qualified based upon blank contamination in the associated sample. 
Non detects for acetone, carbon disulfide, 4-methyl-2-pentanone, 
trichlorofluoromethane, ethyl ether, and. 1,1,2-TC-1,2,2-TFA were 
qualified as estimated UJ. No other qualifications were made as no 
positive results were reported in the affected samples. 

Semivolatiles 

Compound 
pyrene 

Associated samples: 

I 

cc 
01/27/92 

X 

SC01408M 
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ComDound 
2-nitropropane 
pyridine 

Associated Samples: 

cc 
01/28/92 

X 

cc 
01/27/92 

xx 
X 

SC02408T SC3408TD 
SC03408T SC08408T 
SC04408T SC11408T 
SC05410T SC12408T 
SC06410T SC10408T 
SC07408T 

Non detects for 2-nitropropane are qualified as estimated WJ1' in 
the affected samples. 

cc 
ComDound 01/28/92 
n-nitroso-di-n-propylamine X 
cyclohexanone X 

Associated samples: SC13408T, SC14408T, SC09408T 

Calibration Key: 
X - Percent RSD > 30; percent D > 25; Estimate (J) positive 

results. 

results and estimate (UJ) nondetects. 
xx - Percent RSD > 50; percent D > 50; Estimate (J) positive 

BLANKS 

Vo 1 at i 1 es 

Laboratory method, field , and rinsate blanks contai ed the 
following contaminants in the maximum amounts indicated below: 

Compound Maximum Concentration 
acetone 15 ug/kg 
1,1,2-trichloro-1,2,2-trifluoroethane 11 ug/kg 

Associated Samples: All samples 

Action levels of ten times the maximum amount of common 
contaminants and five times the maximum amount of the other 
contaminants were used to evaluate the data. 
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Blank Actions: 

0 

0 

0 

Value < CRQL; report CRQL followed by a U. 
Value > CRQL and < action level; report value followed by a U. 
Value > CRQL and > action level; report value unqualified. 

SURROGATES 

Semivolatiles 

The percent recovery for the terphenyl surrogate exceededthe upper 
quality control limit for sample SC01408M. No action was taken 
however; as no positive results were reported in the affected 
sample. 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

Semivolatiles 

The matrix spike/matrix spike duplicate (MS/MSD) Percent Recovery 
(ZR) for 2,4-dinitrotoluene exceeded the upper quality control 
limit. No action was taken, however, as no positive result for 
2,4-dinitrotoluene was reported in the unspiked sample. 

INTERNAL STANDARDS 

The internal standard, perylene-dl2 was below the lower quality 
control limit for sample SC05410T. Non detects in the affected 
sample have been qualified as estimated 19UJgg.  

No other problems were encountered in this case. 

OVERALL ASSESSMEN" 

All data are accepted with minor problems qualified. 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Support Documentation 
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ROCKY FLATS SITE 
CASE NO. SLCRl, SDG PKGl 

TABLE 1 - QUALIFICATION SUMMARY 

Sample No. Volatile Semivolatile 

SC01408M 
SC02408T 
SC03408T 
SC03 408TD 
SC04408T 
SC05410T 
SC06410T 
SC07 4 08T 
SC08408T 
SCO9 4 08T 
SC10408T 
SC11408T 
SC12408T 
SC13408T 
SC14408T 
SC02 4 08TT 

J5 

J5 

J5. 
J5 
J5 

AI 

A2 

5 1  

J2 

J3 

J4 

J5 

Change positive result for acetone to a revised detection 
limit because of blank contamination. 

Change positive.result for 1,1,2-trichloro-1,2,2- 
trifluoroethane to a revised detection limit because of 
blank contamination. 

Estimate l lUJ1l  nondetects for trichlorofluoromethane due to 
continuing calibration Percent Difference (%D) > 50. 

Estimate I1UJ1@ nondetect for acetone, carbon disulfide, 
4-methyl-2-pentanonet 1,1,2-trichloro-1,2,2-trifluoroethane, 
trichorofluoromethane and ethyl ether due to continuing 
calibration %D > 50. 

Estimate l lUJ1t  nondetect for ethyl ether due to continuing 
calibration %D > 50. 

Estimate l1JV1 positive result for 2-butanone due to 
continuing calibration %D > 25. 

Estimate l lUJ1l  nondetects for 2-nitropropane due to 
continuing calibration %D 50. 

u A I I TUI in-rnhi N I  IC 
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IIh mm HALLIBURTON NUS ev Environmental Corporation INTERNAL CORRESPONDENCE 

C-49-4-2-43 

TO: RICH NINESTEEL DATE: APRIL 4, 1992 

FROM: KAREN SABOLOSKY CC: DEB SCHEIB 

SUBJECT: ORGANIC DATA VALIDATION - VOA/BNAS 
ROCKY FLATS 
CASE NO. SLCR2, 8DG PKG 2 

SAMPLES : 

Volatiles: 
' 2/aqueous;/ SC15408TT, SC14408TTW I 

Volatiles and Semivolatiles: 

18/aqueous/ SC285XXT, SC29408T, SC30408T, SC15408T, 
SC16408T, SC17408T, SC185XXT, SC195XXT, 
SC205XXT, SC215XXT, SC225XXT, SC23408T, 
SC24408T, SC25408T, SC26408T, SC275XXT, 
SC14408TF, SC14408TB 

A validation was performed on the organic analytical data from the 
volatile and semivolatile fractions of Case No. SLCR2, SDG PKG 2, 
aqueous samples collected by HALLIBURTON NUS Environmental 
Corporation on 1/15/92 and 1/16/92 at the Rocky Flats site. Two 
trip blanks, one rinsate blank and one field blank were included 
with this analytical set. The data were reviewed with reference to 
the EPA "Functional Guidelines for Evaluating Organic Analyses1@ as 
applied for use within Region VI11 and were evaluated according to 
the following parameters: 

Data completeness 
Holding times 
GC/MS Tuning 
Calibrations 
Blanks 
Surrogate spike recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicate Performance 
Internal Standards Performance 
Compound Identification 
Compound Quantitation 

* All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations 
which were based on the followina information: 

- 
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CALIBRATIONS 

The following tables summarize calibration non-compliances and 
corresponding actions. The key associated with these tables is 
presented on page four of this memorandum. 

Volatiles 

IC 
ComDound 
acetone 

1/12/92 
X 

Associated Samples: SC17408T, SC205XXT, SC225XT, SC23408T, 
SC24408T, SC185XXT, SC215XXT, SC25408T, 
SC26408T, SC275XXT, SC285XXT, SC30408T, 
SC29408T, SC15408T, SC19508T 

No action was necessary since positive results were qualified for 
blank contamination. 

cc 
ComDound 
acetone 
2-butanone 

1/24/92 
X 
X 

Associated Samples: SC17408T, SC205XXT, SC225XXT, SC23408T, 
SC24408T, SC185XXT, SC215XXT, SC25408T, 
SC2 64 08T 

Positive results for 2-butanone were qualified as estimated, ltJto, 
in affected samples. No action was necessary for acetone since 
positive results and nondetects for this compound had been 
previously qualified for blank contamination. 

ComDound 1/25/92 
cc 

2-butanone X 
trichloroethene X 
4-methyl-2-pentanone xx 
tetrachloroethene X 

Associated Samples: SC275XXT, SC285XXT, SC30408T SC294 08T 

No positive results were reported for 4-methyl-2-pentanone; 
associated nondetects for this compound were qualified as 
estimated, VJJtt. No action was necessary for the remaining 
compounds since no positive results were reported for the 
noncompliant compounds in affected samples. 



C-4 9-4-2-4 3 
MR. RICE NINESTEEL 
APRIL 4, 1992 
PAGE THREE 

ComDound 
acetone 

IC 
1/22/92 

X 

Associated Samples: SC15408T, SC16408T, SC195XXT 

No action was necessary since positive results for acetone in 
affected samples had been previously qualified for blank 
contamination. 

ComDound 
acetone 
carbon disulfide 
2-butanone 
l,l,l-trichloroethane 
4-methyl-2-pentanone 

cc . 
1/23/92 
xx 
X 
X 

- x  
X 

Associated Samples: SC15408T, SC16408T, SC195XXT 

Only positive results for acetone were reported in affected samples 
and these were previously qualified for blank contamination. 
Positive results in affected samples for 2-butanone were qualified 
as estimated, @@J@@. No action was necessary for the remaining 
compounds since no positive results were reported for these 
compounds in affected samples. 

cc 
Compound 1/23/92 
acetone xx 
carbon disulf*ide xx 
2-butanone X 
4-methyl-2-pentanone xx 
tetrachloroethene X 

Associated Samples: SC15408TT, SC14408TTW, SC14408TF, 
SC14408TB- 

No action was taken for acetone since results for this compound in 
affected samples had been previously qualified for blank 
contamination. No positive results were reported for carbon 
disulfide and 4-methyl-2-pentanone and nondetects for these 
compounds were qualified as estimated, @@UJ1@,  in affected samples. 
Positive results for 2-butanone were qualified as estimated, @@J@@. 
No action was necessary for tetrachloroethene since no positive 
results were reported for this compound in affected samples. 
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Semivolatiles 

ComDound 
N-nitroso-di-n-propylamine 
cyclohexanone 

cc 
2/8/92 
X 
X 

Associated Samples: SC185XXT, SC215XXT, SC24408T, SC25408T, 
SC26408T, SC195XXT, SC205XXT, SC225XXT, 
SC23408T, SC275XXT, SC285XXT, SC29408T 

No action was necessary since no positive results were reported for 
these compounds in affected samples. 

cc 
Compound 2/10/92 
N-nitroso-di-n-propylamine X 
cyclohexanone X 

Associated Samples: SC15408T, SC16408T, SC17408T, SC30408T 

No action was taken since no positive results were reported for 
these compounds in affected samples. 

Calibration Key: 
X - Percent RSD > 30; percent D > 25; Estimate (J) positive 

results. 

results and estimate (UJ) nondetects. 
xx - Percent RSD > 50; percent D > 50; Estimate (J) positive 

B m S  

Volatiles 

Laboratory method rinsate, field and trip blanks contained the 
following contaminants in the maximum amounts indicated below: 

Waters: 
ComDound Maximum Concentration 
acetone 15 Ug/L 
1,1,2-trichloro-1,2,2-trifluoroethane 11 ug/L 

Associated Samples: All waters 

Action 'levels of ten times the maximum amount of acetone detected 
in the blanks and five times the maximum amount of 1,1,2-trichloro- 
1,2,2-trifluoroethane found were used to evaluate the data. 
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Blank Actions: 

0 Value < CRQL; report CRQL followed by a U. 
0 
0 

Value > CRQL and < action level; report value followed by a U. 
Value > CRQL and > action level; report value unqualified. 

MATRIX SPIKElMATRIX SPIKE DUPLICATES 

Semivolatiles 

The matrix spike/matrix spike duplicate (MS/MSD) Percent Recovery 
(%R) for 2,4-dinitrotoluene exceeded the upper quality control 
limit. No action was taken however, since no positive results were 
reported for this compound in the unspiked sample. 

No other problems were encounterea in this case. 
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ROCKY FLATS SITE 
CASE NO. SLCR2, BOG PKG 2 

TABLE 1 - QUALIFICATION SUMMARY 
Sample No. Volatile Semivolatile 

SC30408T Aif J; 
;1; ;2 

SC205XXT A$ J; 

SC294 08T 
SC285XXT 
SC15408T All2 J3 
SC16408T All2 J3 
SC17408T A1 
SC185XXT A1 

SC225XXT A1 
SC23 408T A1 
SC2 4 4 08T Al 
SC25408T A1 
SC26408T A1 

SC14 4 08TTW A~ 
SC14408TF AI, J~ 

SC15 4 08TT A f J  

SC195XXT A112 

SC215XXT A f J  

SC275XXT A’, J2 

SC14408TB Aif Ji 

A1 

A2 

J1 

J2 

J3 

- Change positive result for acetone to a revised detection 
limit because of blank contamination. 

- Change positive result for lf1,2-trichloro-1,2,2- 
trifluoroethane to a revised detection limit because of 
blank contamination. 

- Estimate l1UJI1 nondetects for 4-methyl-2-pentanone 
and carbon disulfide due to %D > 50%. 

Estimate lWJ1l nondetects for 4-methyl-2-pentanone due to 
%D > 50%. 

Estimate I 1 J 1 l  positive results for 2-butanone due to %D > 
25%. 

- 

- 
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C-49-4-2-162 

DATE: APRIL 16, 1992 

FROM : KAREN SABOLOSKY CC: DEB SCHEIB 

SUBJECT: ORGANIC DATA VALIDATION - VOA/BNA8 
ROCKY FLATS 
CASE NO. SLCR3, SDG PKG 3 

SAMPLES : 

, Volatiles: 

2/aqueous/SC355XXTTW, SC31XXXTT 

Volatiles and Semivolatiles: 

17/soil/ SC41408MB, SC31XXXT, SC325XXT, SC33XXXT, 
SC355XXT, SC36408T, SC37408T, SC37408TD, 
SC38408T, SC39408T, SC40408T, SC41408M, 
SC424XXT, SC435XXT, SC435XXTD, SC445XXT. 

G/aqueous/SC355XXTF, SC355XXTB, S41408MF, SC424XXTF 
SC445XXTB, SC41408MD 

A validation was performed on organic analytical data from the 
volatile and semivolatile fractions of Case No. SLCR3 SDG PKG 3, 
aqueous samples collected by HALLIBURTON NUS Environmental 
Corporation on 1/20/92 and 1/21/92 at the Rocky Flats site. Two 
trip blanks, three rinsate blanks, two field blanks and two field 
duplicate pairs were included with this analytical set. The data 
were reviewed with reference to the EPA ''Functional Guidelines for 
Evaluating Organic Analysesll as applied for use within Region VI11 
and were evaluated according to the following parameters: 

* 
* 
* 

* 
* 
* 
* 
* 

e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 

Data completeness 
Holding times 
GC/MS Tuning 
Calibrations 
Blanks 
Surrogate spike recoveries 
Matrix Spike/Matrix Spike Duplicate Results 
Field Duplicate Precision 
Internal Standards Performance 
Compound Identification 
Compound Quantitation 

* - All quality control criteria were met for this parameter. 

I 
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The attached Table 1 summarizes the validation recommendations 
which were based on the followina information: 

CALIBRATIONB 

The following tables summarize calibration non-compliances and 
corresponding actions. The key associated with these tables is 
presented on page five of this memorandum. 

volatiles 

Compound 
acetone 

Associated Samples: 

IC 
1/22/92 

X 

SC31XXXT, SC325XXT, SC33XXXT, SC36408T, 
SC37408T; SC37408TD, SC355XXTDL, SC34xxxT, 
SC3 5 5XXT . 

Positive results not qualified for blank contamination were 
qualified as estimated, l1Jt1. 

Compound 
acetone 
2-butanone 
l,l,l-trichloroethane 
carbon tetrachloride 
trichloroethene 
4-methyl-2-pentanone 

Associated Samples: 

cc 
1/25/92 
xx 
xx 
X 
X 
X 

xx 
SC31XXXT, SC325XXT, SC33XXXT, SC36408T 
SC37408T, SC37408TD, SC37408T, SC355XXTD 
SC34XXXT, SC355XXT. 

Positive results and nondetects for 4-methyl-2-pentanone were 
qualified as estimated, ltJ1l and YJJtl, respectively. No action was 
necessary for acetone since positive results were previously 
qualified for blank contamination or initial calibration 
noncompliance. No positive results were reported for 2-butanone in 
affected samples; associated nondetects were qualified as 
estimated, ttUJtl. No action was necessary for the remaining 
compounds since no positive results for these compounds were 
reported in affected samples. 
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ComDound 
acetone 
carbon disulfide 
4-methyl-2-pentanone 

cc 
1/26/92 

X 
xx 
xx 

Associated Samples: SC31XXXTT, SC355XXTTW, SC355XXTF, 
SC355XXTB, SC41408MF, SC41408MB, 
SC424XXTF, SC445XXTB. 

Positive results for acetone were qualified as estimated, I I J I 1  in 
affected samples. No positive results were reported for carbon 
disulfide and 4-methyl-2-pentanone in affected samples; associated 
nondetects were qualified as estimated, l lUJ1l .  

ComDound 
acetone 

IC 
12 I 2 8  191 

X 

Associated Samples: SC435XXT, SC435XXTD, SC445XXT, SC38408T, 
SC39408T, SC40408T, SC41408M, SC41408MD, 
SC424XXT. 

Positive results for acetone in affected samples, not qualified for 
blank contamination, were qualified as estimated, rlJ1l. 

ComDound 
acetone 
l,l,l-trichloroethane 
carbon tetrachloride 
trichloroethene 
tetrachloroethene 

Associated Samples: 

cc 
1/27/92 

X 
X 
X 
X 
xx 

SC435XXT, SC435XXTD, SC445XXT. 

No action was necessary for acetone since positive results were 
previously qualified for blank contamination or initial calibration 
noncompliance. Positive results in affected samples for l,l,l- 
trichloroethane were qualified as estimated, Positive results 
and nondetects in affected samples for tetrachloroethene were 
qualified as estimated, l1JV1 and l lUJ1l ,  respectively. No action was 
necessary for the remaining compounds since no positive results 
were reported for these compounds in affected samples. 

I I J 1 ' .  
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ComDound 
acetone 
carbon disulfide 
2-butanone 
carbon tetrachloride 
trichloroethene 
4-methyl-2-pentanone 

cc 
1/25/92 

X 
X 
X 
X 

. xx 
X 

Associated Samples: SC38408T, SC39408T, SC40408T, SC41408M, 
SC41408MD, SC424XXT. 

No acti,on was necessary for acetone since positive results were 
previously qualified for blank contamination or initial calibration 
noncompliance. No action was taken for carbon disulfide, carbon 
tetrachloride and 4-methyl-2-pentanone since no positive results 
were reported for these compounds in affected samples. No positive 
results were reported for trichloroethene in affected samples; 
associated nondetects were qualified as estimated, Positive 
results reported for 2-butanone in affected samples were qualified 
as estimated, "Jt1. 

ItUJ". 

Semivolatiles 

ComDound 
2,4-dinitrotoluene 
pyrene 
cyclohexanone 

Associated Samples: 

cc 
2/15/92 

X 
X 
X 

SC424XXTF, SC445XXTB. 

No action was necessary since no positive results were reported €or 
these compounds in affected samples. 

ComDound 
2,4-dinitrotoluene 
pyrene 

cc 

X 
X 

2/14/92 

Associated Samples: SC39408T, SC40408T, SC41408T, SC41408MD, 
SC424XXT, SC435XXTD, SC445XXT, SC355XXTF, 
SC355XXTB, SC41408MF, SC41408MB. 

No action was taken since no positive results were reported for 
these compounds in affected samples. 
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Calibration Kev: 
X - Percent RSD > 30; percent D > 25; Estimate (J) positive 

results 
xx - Percent 

results 

BLANKS, 

Volat i les 

Laboratory method 

RSD > 50; percent D > 50; Estimate (J) positive 
and estimate (UJ) nondetects. 

rinsate, field and trip blanks contained the 
following- contaminants in the maximum amounts indicated below: 

Waters: 
ComDound Maximum Concentration 
acetone 10 ug/L 

Associated Samples: All 

An action level of ten times the maximum amount of this common 
contaminant was used to evaluate the data. 

Blank Actions: 

0 Value < CRQL; report CRQL followed by a U. 
0 

0 Value > CRQL and > action level; report value unqualified. 
Value > CRQL and < action level; report value followed by a U. 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

Volatiles 

The matrix spike/matrix spike duplicate (MS/MSD) Percent Recovery 
(%R) for trichloroethene exceeded the lower quality control limit. 
No action was taken however, since the positive results reported in 
the unspiked sample had been previously qualified for calibration 
noncompliance. 

ADDITIONAL COMMENTS 

Samples SC355XXT was diluted and reanalyzed due to acetone 
exceeding the instrument's linear calibration range. The dilution 
result for this compound was tranposed over to the initial analysis 
result which was annotated as such, and used in the validation. 

No other problems were encountered in this case. 
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ROCKY FLATS SITE 
CASE NO. 8LCR3, SDG PKG 3 

TABLE 1 - QUALIFICATION SUMMARY 

Sample No. Volatile Semivolatile 

Sd3 5 5XXTTW 
SC355XXTF 
SC355XXTB 
SC41408MF 
SC414 08MB 
SC42 4XXTF 
SC445XXTB 
SC3 lXXXT 
SC 3 2 5XXT 
SC33XXXT 
SC3 lXXXTT 
SC34XXXT 
SC3 55XXT 
SC36408T 
SC37408T 
SC37408TD 
SC38408T 
SC39408T 
SC40408T 
SC4 1408M 
SC4 1408MD 
SC424XXT 
SC435XXT 
SC435XXTD 
SC445XXT 

A1 - Change positive result for acetone to a revised detection 
limit because of blank contamination. 

J1 - Estimate I 1 J t 1  positive results for acetone due to 
%RSD > 30%. 

J2 - Estimate IrJtl positive results and nondetects for 4- 

J3 - Estimate lWJ1l nondetects for 4-methyl-2-pentanone and 

methyl-2-pentanone due to %D > 50%. 

carbon disulfide due to %D > 50%. 
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J4 - Estimate llJ1l, positive results and llUJ1l nondetects for 
tetrachloroethene due to %D > 50%. 

J5 - 
J6 - 

J’ - 

J8 - Estimate llJ1l positive results for l,l,l-trichloroethane 

Estimate llUJ1l nondetects for 2-butanone due to %D > 50%. 

Estimate llUJ1l nondetects for trichloroethene due to %D > 
50%. 

Estimate llJfl positive results for acetone due to %D > 
25%. 

due to %D > 25%. 

J9 - Estimate llJ1l positive results for 2-butanone due to %D > 
25%. 
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RICKY DEPAUL COPIES: D. A. SCHEIB 

ORGANIC DATA VALIDATION - VOA/BNAS 
ROCKY FLATS 
CASE NO. SLCRQ, SDG PKG4 

Volatiles: 

17/soil/SC- 455XX-H, 455XX-H-D, 465XX-H, 475XX-H, 
485XX-H, 495XX-H, 505XX-H, 515XX-H, 
525XX-H, 535XX-H, 545XX-H, 555XX-H, 
565XX-Hi 574-08-M, 584-08-M, 595XX-M, 
605XX-M 

5/aqueous/SC- 485XX-H-F, 485XX-H-B, 465XX-H-T-W, 
455XX-H-T, '595XX-M-T 

Semivolatiles: 

17/soil/SC- 455XX-H, 455XX-H-D, 465XX-H, 475XX-H, 
485XX-H, 495XX-H, 505XX-H, 515XX-H, 
525XX-H, 535XX-H, 545XX-H, 555XX-H, 
565XX-H, 574-08-M, 584-08-M, 595XX-M, 
605XX-M 

2/aqueous/SC- 485XX-H-F, 485XX-H-B 

A validation was performed on the organic analytical data from the 
volatile and semivolatile fraction analyses of Case No. SLCR4, SDG 
PKG 4, low level soil and aqueous samples collected by EG&G Idaho 
Inc. on 1/27/92, 1/28/92 and 1/30/92 at the Rocky Flats site. 
Three trip blanks, one field blank and one rinsate blank were 
included with this analytical set. Additionally, one field 
duplicate pair was designated for both volatile and semivolatile 
analyses. The data were reviewed with reference to the EPA 
"Functional Guidelines for Evaluating Organic Analyses", as applied 
for use within Region VIII, and were evaluated based on the 
following parameters: 

* 0 Data Completeness 
0 Holding Times 

* 0 GC/MS Tuning 
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Calibrations 
Blanks 
Surrogate Spike Recoveries 
Internal Standards Performance 
Matrix Spike Analyses 
Field Duplicate Precision 
Compound Identification 
Compound Quantitation 

* .- All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation uualifications which 
were based on the followina information: 

HOLDING TIMES 

Semivolatiles 

Sample SC-455XX-H was extracted outside of the 7-day maximum 
holding time until extraction allowance fer soil samples. Only 
nondetected sample results were reported for this sample and these 
are qualified as estimated, "UJ" . 
CALIBRATIONS 

The following tables summarize calibration non-compliances and 
corresponding actions. The key associated with these tables is 
presented on page four of this memorandum. 

Vola t i les 

Compound 
acetone 

IC 
12/28/91 
, x  

Associated Samples: SC-455XX-H SC-505XX-H SC-565XX-H 
SC-455XX-H-D SC-515XX-H SC-574-08M 
SC-465XX-H SC-525XX-H SC-584-08M 
SC-475XX-H SC-535XX-H SC-595XX-M 
SC-485XX-H SC-545XX-H SC-605XX-M 
SC-495XX-H SC-555XX-H 

No actions were taken for the above affected samples because all 
acetone results were either nondetects or positive results 
qualified due to blank contamination. 
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cc 
Compound 01/31/92 
acetone xx 
carbon tetrachloride X 
trichloroethene 
1,1,2-trichloroethane 
4-methyl-2-pentanone 
tetrachloroethene 

carbon disulfide X 

Associated Samples: SC-455XX-H 
SC-455XX-H-D 
SC-465XX-H . 

SC-475XX-H 
SC-485XX-H 
SC-495XX-H 

cc 
02/01/92 

X 
X 
x .  xx 
X 

SC-505XX-H 
SC-515XX-H 
SC-525XX-H 
SC-535XX-H 
SC-545XX-H 
SC-555XX-H 
SC-565XX-H 
SC-574-08M 
SC-584-08M 
SC-595XX-M 
SC-605XX-M 

cc 
02/04/92 

X 
X 

XX 
X 

SC-455XX-H-T 
SC-465XX-H-T-W 
SC-485XX-H-F 
SC-595XX-M-T 
SC-485XX-H-B 

Nondetects reported for 4-methyl-2-pentanone and trichloroethene in 
affected samples are qualified as estimated, "UJ". No 
qualifications were made for any of the above other compounds 
listed, as only positive results qualified due to blank 
contamination or nondetects were reported 
the associated samples. 

Semivolatiles 
cc 

02/14/92 
X 

Compound 
2,4-di-nitrotoluene 
pyrene 
cylcohexanone X 
n-nitroso-di-n-propylamine 
cyclohexanone 

X 

Associated Samples: SC-485XX-H-F 
SC-485XX-H-B 
SC-455XX-H 
SC-455XX-H-D 
SC-465XX-H 

' SC-475XX-H 

for these compounds in 

cc 
02/15/92 

X 
X 

SC-495XX-H, SC-555XX-H 
SC-505XX-H, SC-565XX-H 
SC-515XX-H, SC-574-08M 
SC-525XX-H, SC-584-08M 
SC-535XX-Hf SC-595XX-M 
SC-545XX-H, SC-605XX-M 
SC-485XX-H 
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Only nondetects were reported for the above compounds in the 
associated samples, therefore, no actions are required. 

Calibration Key: 
X - Percent RSD > 30; percent D > 25; Estimate (J) positive 

results. 

results and estimate (UJ) nondetects. 
xx - Percent RSD > 50;  percent D > 50;  Estimate (J) positive 

BLANKS 

Volatiles 

The following contaminants were detected iq the laboratory method 
blank analyses in the maximum amounts indicated below: 

Comr>ound Maximum Concentration 
methylene chloride 4 ug/kg 
acetone 14 ug/kg 

Associated Samples: All 

Action levels of ten times the maximum amount of these common 
-contaminants were used to evaluate the data. Additionally, sample 
weight, moisture content and dilution factors were considered prior 
to the application of all action levels. 

Blank Actions: 
o Value < CRQL; report CRQL followed by a U. 
o Value > CRQL and < action level; report value followed by a U. 
o Value > CRQL and > action level; report value unqualified. 

No other problems were encountered in this case. 

ADDITIONAL COMMENTS 

Laboratory reanalysis of sample SC-595XX-M was performed due to an 
elevated baseline in the chromatogram. However, the reanalysis 
also shows a similar baseline elevation. Acetone was the only 
target compound quantitated using this data. In the professional 
judgement of the validator, the initial analysis provides accurate 
quantitation of this target analyte and this data was evaluated and 
incorporated into this memorandum. 

Positive sample results for compounds less than the CRQL are I 
qualified as estimated, "J". 



C-49-4-2-223 
Mr. Rich Ninesteel 
April 23, 1992 
Page Five 

OVERALL ASSESSMENT 

All data are accepted with minor problems qualified. 

Attachments: 

1. Appendix A - Qualified Analytical Results. 
2. Appendix B - Support Documentation. 

\ 



ROCKY FLATS SITE 
CASE NO. S L C R 4 ,  SDG PKG4 

TABLE 1 - QUALIFICATION SUMMARY 

Sample No. Volatile Semivolatile 

SC-455XX-H 
SC-455XX-H-D 
SC-465XX-H 
SC-475XX-H 
SC-485XX-H 
SC-495XX-H 
SC-505XX-H 
SC-515XX-H 
SC-525XX-H 
SC-535XX-H 
SC-545XX-H 
SC-555XX-H 
SC-565XX-H 
SC-574-08-M 
SC-584-08-M 
SC-595XX-M 
SC-605XX-M 
SC-485XX-H-B 
SC-455XX-H-T 
SC-465XX-H-T-W 
SC-485XX-H-F 
SC-595XX-MT 

Al 
Al 
Af 
A', J4 
Al 
A' 
AIt2, J1 

J1 
A' ~ 1 , 4  

A' J' 

Al J' 

A' J' 
Al J' 
A' J1 

A' J2 
J2 
J2 

Al J2 
J2 

Al ~ 1 t 4  

A' ~ 1 t 4  

A' J1,4 

J3 

A' 

A2 

J' 

J2 

J3 

J4 

Change positive result f o r  acetone to a 
revised detection limit because of blank 
contamination. 

Change positive result f o r  methylene chloride 
to a revised detection limit because of blank 
contamination. 

Estimate "UJ" nondetects for trichloroethene 
because %D for CCV > 50%. 

Estimate "UJ" nondetects for 4-methyl-2- 
pentanone because %D for CCV > 50%. 

Estimate "UJ" nondetects because of holding 
time until extraction exceedance. 

Estimate "J" positive sample results for 
compounds less than the CRQL. 
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uAHALLIBURTON NUS 

TO: RICH NINESTEEL 

INTERNAL CORRESPONDENCE 

C-49-4-2-134 

DATE: APRIL 28, 1992 

FROM : KENT E. WEAVER COPIES: D. A. SCHEIB 

SUBJECT: INORGANIC DATA VALIDATION 
ROCKY FLATS 
CASE NO. SLCR1, SDG PKGl 

TAL Metals: 

15/soils/SC-01408-M SC-02408-T SC-03408-T 
SC-04408-T SC-05410-T SC-06410-T 
SC-07408-T SC-08408-T SC-09408-T 
SC-10408-T SC-11408-T SC-12408-T 
SC-13408-T SC-14408-T SC-03408-TD 

A validation was performed on the inorganic analytical data from 
Case No. SLCR1, SDG PKG1, soil samples collected by HALLIBURT.ON NUS 
Environmental Corporation at the Rocky Flats site. The data were 
reviewed with reference to the EPA "Functional Guidelines for 
Evaluating Inorganic Analyses" as applied for use within USEPA 
Region VIII, and were evaluated based on the following parameters: 

* e Data Completeness 
* e Holding Times 
* e Calibration Verification 

* e Interference Check Sample Results 
e Laboratory Blank Analyses 

e Matrix Spike Recoveries 
8 Laboratory Control Standard and Duplicate Results 
e ICP Serial Dilution Results 

* e Field duplicate precision 
* e Detection Limits 
* e Sample Quantitation 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations 
which were based on the followina information: 
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Blanks 

No field quality control blanks were included with this sample set. 
Laboratory method blank analyses yielded the following containinants 
in the maximum concentrations indicated: 

Maximum Action 
Contaminant Concentration (mg/kg) Level (mg/kg) 

ca'lcium 
iron 
magnesium 
po ta s s ium 
silver 
sodium 

236.5 
7.9 
12.4 

451.0 
4.0 

273.0 

1182.5 
39.5 
62.0 

2255.0 
20.0 

1365.0 

Samples Af'fected: All 

Blank Actions 

Value > IDL and Action Level = Report value U. 
Value > IDL and > Action Level = Report value unqualified. 

Individual sample size and dilution factors were considered prior 
to the application of all action levels. No actions were taken for 
calcium, iron, magnesium, potassium, and sodium because all sample 
concentrations for these analytes were greater than the action 
level. 

Matrix Spike Recoveries 

The Matrix Spike (MS) Percent Recovery %Rs for magnesium was below 
30%. Only positive results were reported for this analyte and 
these are qualified as estimated, "J". 

The MS %R for lead exceeded the upper quality control limit. 
Reported sample results forp lead are qualified as estimated ."J"; 
these results are biased high. The MS %R for selenium was less 
than the lower quality control limit but above 30%. Only 
nondetects are reported for this analyte, and these results have 
been qualified as estimated "UJ" in all samples. 
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Laboratory Control Samples 

The amount of selenium found in the laboratory control sample t as 
below quality control limits. Nondetects fo; this compound have 
been qualified as estimated, "UJ". No positive results were 
reported. 

ICP Serial Dilution Results 

ICP Serial Dilution Percent Differences (%Ds) for several analytes 
exceeded the 10% quality control limit. Positive results for these 
analytes in the associated samples have been qualified as 
estimated, "J". 

No other problems were noted. 

Overall Assessment 

The data are accepted for use as qualified. Several analytes were 
found as contaminants in laboratory method blanks. Nondetects f o r  
selenium were estimated due to a laboratory control sample non- 
compliance and- low matrix spike recovery. Positive results for 
lead and magnesium were estimated due to non-compliant matrix spike 
recoveries. Some positive results for several analytes were 
estimated due to high serial dilution percent differences. 
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ROCKY FLATS 
CASE NO. SLCR1, SDG PKGl 

TABLE 1 - RECOMMENDATION SUMMARY 

Aluminum J4 
Antimony 
Arsenic 
Barium J4 
Beryllium 
Cadmium 
Ca 1 c ium J4 
Chromium 
Cobalt 
Copper 
Iron 5" 
Lead J1 

Magnesium ~ 1 r 4  

Manganese 
Mercury 
Nickel 
Po tas s i um 

Silver A' J4 
Sodium J4 
Thallium 
Vanadium 
Zinc 
Boron J4 

J4 Selenium ~ 2 , 3  

If the field is left blank, the qualifier is A, accept all data. 

A' - Accept data, but raise sample detection limit 
(where appropriate) to a revised detection 
limit due to laboratory method blank 
contamination. 

J1 - Estimate "J" positive results or "UJ" 
nondetects due to Matrix Spike %Rs outside of 
quality control limits. 

J' - Estimate "UJ" nondetects due to low matrix 
spike recovery. 

J3 - Estimate "UJ" nondetects due to a laboratory 
control sample non-compliance. 

J4 - Estimate "J" associated positive results due . 

serial dilution %Ds > 10. 

.. , . T ."T.-cccI.. .I. r e  



I 
I 
1 
I 
I 
1 
I 
I 
I 

1 
I 
I 
1 

I 
I 
I 
I 

i 

#Ilk UUHALLIBURTON NUS wF Envirorirnental Colporatwn 

TO : RICH NINESTEEL 

FROM : KENT E. WEAVER 

C-49-4-2-151 

DATE: APRIL 28, 1992 

COPIES: D. A. SCHEIB 

SUBJECT: INORGANIC DATA VALIDATION 
ROCKY FLATS 
CASE NO. SLCR2, SDG PKG2 

TAL Metals: 

15/soils/SC-15408-T SC-16408-T SC-17408-T 
SC-185XX-T SC-195XX-T SC-205XX-T 
SC-215XX-T SC-225XX-T SC-23408-T 
SC-24408-T SC-25408-T SC-26408-T 
SC-275XX-T SC-285XX-T SC-29408-T 
SC-30408-T 

2/waters/SC-14408-T-B SC-14408-T-F 

A validation was performed on the inorganic analytical data from 
Case No. SLCR2, SDG PKG2, soil samples collected by HALLIBURTON NUS 
Environmental Corporation at the Rocky Flats site. The data were 
reviewed with reference to the EPA "Functional Guidelines for 
Evaluating Inorganic Analyses" as applied for use within USEPA 
Region VIII, and were evaluated based on.the following parameters: 

* 0 

* 0 

* 8 

0 

* 0 

0 

0 

0 

* 0 

* 0 

Data Completeness 
Holding Times 
Calibration Verification 
Laboratory and Field Blank Analyses 
Interference Check Sample Results 
Matrix Spike Recoveries 
Laboratory Control Standard and Duplicate Results 
ICP Serial Dilution Results 
Detection Limits 
Sample Quantitation 

* -  All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations 
which were based on the followins information: 
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C-49-4-2-151 
Mr. Rich Ninesteel 
April 28, 1992 
Page Two 

Blanks 

Field and.laboratory method blank analyses yielded the following 
contaminants in the maximum concentrations indicated: 

Maximum Action 
Contaminant Concentration (ug/L) Level (mg/kg) 

arsenic 
boron 
cadmium 
ca lc i um 
iron 
magnesium 
silver 
sodium 

61.0 
105.0 

5.0 
620.0 
38.0 
37.0 
4.0 

261.0 

61.0 
105.0 

5.0 
620.0 
38.0 
37.0 
4.0 

261.0 

Samples Affected: All 

Blank Actions 

Value > IDL and Action Level = Report value U. 
Value > IDL and > Action Level = Report value unqualified. 

Individual sample size and dilution factors were considered prior 
to the application of all action levels. No actions were taken for 
boron, iron, magnesium, and silver because all sample 
concentrations for these analytes were greater than the action 
level. 

Matrix Spike Recoveries 

The Matrix Spike (MS) %Rs for silver, cadmium, and magnesium were 
below the lower quality control limit. Positive results and 
nondetects for these analytes have been qualified as estimated, "J, 
UJ", in all samples. 

Laboratory Control Samples 

The amount of selenium found in the laboratory control sample was 
below the quality control limits. Nondetects for this compound 
have been qualified as estimated, "UJ", in all soil samples. No 
positive results were reported. The aqueous laboratory control 
sample has low %Rs for selenium and silver. Positive results and 
nondetects for these analytes have been qualified as estimated, "J, 
UJ" in the associated samples. 



C-49-4-2-151 
Mr. Rich Ninesteel 
April 2 8 ,  1992 
Page Three 

ICP Serial Dilution Results 

ICP Serial Dilution Percent Differences (%Ds) for several analytes 
exceeded the 10% quality control limit. Positive results for these 
analytes in the associated samples have been qualified as 
estimated, "J". 

No other problems were noted. 

Overall Assessment 

The data are accepted for use as qualified. Several analytes were 
found as contaminants in laboratory method and field blanks. 
Positi-ve results and/or nondetects for silver and selenium were 
estimated due to laboratory control sample non-compliances. 
Positive results for silver, cadmium, and magnesium were estimated 
due to non-compliant matrix spike recoveries. Some positive 
results for several analytes were estimated due to high serial 
dilution percent differences. 
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ROCKY FLATS 
CASE NO. SLCRZ, SDG PKG2 

TABLE 1 - RECOMMENDATION SUMMARY 

A1 umi num 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromi um 
Cobalt 
Copper 
I r.on 
Lead 

J3 

A' 
J3 

A' J' 
A' J3 

J3 

Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Boron 

If the field is left blank, the qualifier is A, accept all data. 

A' - Accept data, but raise sample detection limit 
(where appropriate) to a revised detection 
limit due to laboratory method blank 
contamination. 

J1 

J i  

J3 

- Estimate "J" positive results or "UJ" 
nondetects due to Matrix Spike %Rs below 
quality control limits. 

- Estimate "J" positive results or "UJ" 
nondetects due to laboratory control sample 
non-compliances. 

- Estimate "J" associated positive results due 
serial dilution %Ds > 10. 

I 
I 



Ah 
r r r  HALLIBURTON NUS qy Environmental Corporation 

I 
INTERNAL CORRESPONDENCE 
C-4 9-4-2-17 9 

1 
I 
I 
I 

11 

I 
1 
I 
I 
I 

TO : RICE NINESTEEL DATE: APRIL 16, 1992 

FROM 8 DAVID A. Y08T COPIEB: Do A. SCEEIB 

SUBJECT: INORGANIC DATA VALIDATION 
ROCKY FLATS 
CASE NO. 8LCR3, SDG PKG3 

TAL Metals: 

17/soils/SC-31XXX-T (P187140) 
SC-33XXX-T (P187154) 
SC-355XX-T (P187168) 
SC-37408-T-D (P187189) 
SC-3 84 08-T (P187 192) 
SC-40408-T (P187206) 
SC-4 14 08 -M ( P18 7 2 13 ) 
SC-435XX-T-D (P187446) 
SC-445XX-T (P187449) 

SC-32 5XX-T (P187 14 7) 
SC-3 4XXX-T (P 18 7 16 1 ) 
SC-36408-T (P187175) 
SC-37408-T (P187182) 
SC-39408-T (P187199) 
SC-41408-M-D (P187220) 
SC-424XX-T (P187432) 
SC-435XX-T (P187439) 

6/waters/SC-355XX-T-B (P187459) SC-355XX-T-F (P187458) 
SC-41408-M-B (P187461) SC-41408-M-F (P187460) 
SC-424XX-T-F (P187462) SC-445XX-T-B (P187463) 

A validation was performed on the inorganic analytical data from 
Case No. SLCR3, SDG PKG3, soil samples collected by EG&G, Idaho, 
Inc. at the Rocky Flats site. Three rinsate blanks and three field 
blanks were included with this analytical data set. Additionally, 
three field duplicate pairs were designated for analyses. The data 
were reviewed with reference to the EPA 'IFunctional Guidelines for 
Evaluating Inorganic Analyses1' as applied for use within USEPA 
Region VIII, and were evaluated based on the following parameters: 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interference Check Sample Results 
Matrix Spike Recoveries 
Laboratory Duplicate Results 
Field Duplicate Results 
Laboratory Control Standard and Duplicate Results 
ICP Serial Dilution Results 
Detection Limits 
Sample Quantitation 

* -  All quality control criteria were met for this parameter. 
The attached Table 1 summarizes the validation recommendations 
which were based on the followina information: 
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Blanks 

Field and laboratory method blank analyses yielded the following 
contaminants in the maximum concentrations indicated: 

Maximum Action 
Contaminant Concentration (ug/L) Level (mg/kg) 

arsenic 
boron 
calcium 
iron 
lead 
magnesium 
silver 
sodium 

73.0 
51.0 

455.0 
24.0 
30.0 
55.0 
8.0 

437.0 

36.5 
25.5 . 
227.5 
12.0 
15.0 
27.5 
4.0 

218.5 

Samples Affected: All 

Blank Actions 

Value > IDL and < Action Level = Report value U. 
Value > IDL and > Action Level = Report value unqualified. 

Field quality control blanks were evaluated for blank contamination 
using the following maximum concentrations found in the laboratory 
method blanks: , 

Contaminant 
boron 
calcium 
sodium 

Maximum Concentration (ua/l)’ 
11 
67 
114 

Individual sample size, moisture content and dilution factors were 
considered prior to the application of all action levels. NO 
actions were taken for boron, calcium, magnesium, and sodium 
because all positive sample results for these analytes were greater 
than the action level. 

Matrix SDike Recoveries 

The Matrix Spike (MS) percent recoveries (%Rs) for chromium and 
magnesium were < the 75% lower quality control limit, yet > 30%. 
Positive sample results and nondetects were reported for these 
analytes and these results are qualified as estimated, I r J V 1 ,  and 
llUJ1l respectiively. The MS %Rs for aluminum was less than 30%. 
Positive sample results reported for this analyte are qualified as 
estimated, llJ1l. Nondetects for aluminum are considered unreliable 
and are qualified, rejected, lgRt1.  



C-4 9-4-2-17 9 
Mr. Rich Ninesteel 
April 16, 1992 
Page Three 

Lab DuDlicate Results 

The Relative Percent Differences (RPDs)  for arsenic and lead failed 
to meet the 35% quality control limit for soils. Positive and 
nondetected sample results were reported for these analytes and 
these results are qualified as estimated, I * J f I ,  and T J J I I  

respectively. 

ICP Serial Dilution Results 

ICP Serial Dilution Percent Differences (%Ds) were greater than 10% 
when the undiluted sample concentrations exceeded 50 x IDL for Ca, 
Fe, K and B. Only positive sample were reported for these analytes 
in the affected samples and these are qualified as estimated, I l J t 1 .  

Overall Assessment 

The data are accepted for use as qualified. Several analytes were 
found as contaminants in laboratory method and field quality 
control blanks. Positive results for chromium and magnesium were 
estimated due to low matrix spike recoveries. Positive and 
nondetected sample results for mercury are estimated due to field 
duplicate imprecision. Positive and nondetected sample results for 
lead and arsenic are estimated due to laboratory duplicate 
imprecision. Positive and nondetected sample results for aluminum 
are estimated and rejected, respectively due to extremely low 
matrix spike recovery. Positive sample results for calcium, iron, 
potassium and boron are estimated due to serial dilution percent 
differences >lo%. No other problems were encountered. 



ROCKY FLATS 
CASE NOe SLCR3, SDG PKG3 

TABLE 1 - RECOMMENDATION SUMMARY 
Aluminum J5 R1 
Antimony 
Arsenic A’ J4 
Barium 
Beryllium 
Cadmium 
Calcium A1 J2 

Cobalt 
Chromium J1 

Copper 
Iron ’ A’ J2 
Lead A’ J4 

Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Boron 

J1 

J3 

J2 

A1 
A1 

A1 J2 

If the field is left blank, the qualifier is A, accept all data. 

A1 

J1 

J2 

J3 

J4 

J5 

R1 

Accept data’, but raise sample detection limit 
(where appropriate) to a revised detection 
limit due to laboratory method blank 
contamination. 

Estimate rrJrr positive and rtUJ1r nondetects 
results due to Matrix Spike %Rs < 7 5 % ,  but > 
30%. 

Estimate IrJIt associated positive sample 
results in affected samples due to serial 
dilution %Ds > 10%. 

Estimate ItJvl positive and tlUJ1l nondetects due to field 
duplicate imprecision. 

Estimate tlJ1r positive and IrUJtV nondetects due to lab 
duplicate imprecision. 

Estimate lrJlt positive results due to extremely low (<30%) 
matrix spike recovery. 

Reject nondetects due to extremely low matrix spike 
recovery. 

I 
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dhHALLIBURTON NUS 
Envimnmental Coqomtion INTERNAL CORRESPONDENCE 

C-49-4-2-2 10 

TO: RICH NINESTEEL DATE: APRIL 220 1992 

FROM: DAVID A, Y08T COPIES: Do Ao SCBEIB 

SUBJECT: INORGANIC DATA VALIDATION 
ROCKY FLATS 
CASE NO. 8LCR4, SDG PKG4 

TAL Metals: 

17/soils/SC-455XX-H-D 
-465XX-H 
-485XX-H 
-5 OSXX-H 
-525XX-H 
-545XX-H 
-565XX-H 
-58 4 0 8 -M 
-6 0 5XX-M 

-4 55XX-H 
-4 75XX-H 
-4 9 5XX-H 
-515XX-H 
-5 3 5XX-H 
-5 5 5XX-H 
-5 7 4 0 8 -M 
-595XX-M 

2/waters/SC-485XX-H-B -485XX-H-F 

A validation was performed on the inorganic analytical data from 
Case No. SLCR4, SDG PKG4, soil samples collected by EGtG, Idaho, 
Inc. at the Rocky Flats site. The data were reviewed with 
reference to the EPA "Functional Guidelines for Evaluating 
Inorganic Analysestt as applied for use within USEPA Region VIII, 
and were evaluated based on the following parameters: 

* e 
* 0 

e 
e 

* e 
e 
e 
Q 

* e 
* e 
* e 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interference Check Sample Results 
Matrix Spike Recoveries 
Laboratory Control Standard and Duplicate Results 
ICP Serial Dilution Results 
Field duplicate -precision 
Detection Limits 
Sample Quantitation 

* - All quality control criteria were met for this parameter. 
The attached Table 1 summarizes the validation recommendations 
which were based on the followincr information: 



I 
I 
I 
I 
1 
I 
I 
I 
1 
1 
'I 
I 
I 
I 
I 
I 
I 
I 
I 

C-49-4-2-210 
Mr. Rich Ninesteel 
April 22, 1992 
Page Two 

Calibrations 

Some Continuing Calibration Verification (CCV) Percent Recoveries 
(%Rs) for potassium failed to meet the 90% lower quality control 
limit. Positive results for this analyte in all samples have been 
qualified as estimated, I1Jt1. No nondetects were reported. 

Blanks 

Field quality control and laboratory method blank analyses yielded 
the following contaminants in the maximum concentrations indicated: 

Contaminant 

boron 
calcium 
chromium 
lead 
mercury 
potassium 
sodium 

Maximum 
Concentration (ug/L) 

118.0 
913.0 
12.0 
22.0 
0.1 

428.0 
239.0 

Action 
Level (mg/kg) 

59.0 
456.5 

6.0 
11.0 
0.05 

214.0 
119.5 

Samples Affected: All 

Blank Actions 

Value > IDL and < Action Level = Report value U. 
Value > IDL and > Action Level = Report value unqualified. 

Individual sample size and dilution factors were considered prior 
to the application of all action levels. No actions were taken for 
chromium, mercury and potassium because all sample concentrations 
for this analyte were greater than the action level. 

Matrix SDike Recoveries 

The Matrix Spike (MS) Percent Recoveries ($Rs) for cadmium, 
chromium, and magnesium, were below the lower quality control 
limit. Positive results and nondetects for these analytes have 
been qualified as estimated, I1Jv1, llUJ1v, respectively, in all 
samples. 
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taboratorv DURliCate 

The Relative Percent Difference (RPD) for boron exceeded the 35% 
quality control limits. Positive results for this analyte have 
been qualified as estimated, llJ1l. No nondetect results were 
reported. 

ICP Serial Dilution Results 

ICP Serial Dilution Percent Dif fere'nces (%Ds) for several analytes 
exceededthe 10% quality control limit. Positive results for these 
analytes in the associated samples have been qualified as 
estimated, llJ1l. 

Overall Assessment 

The data are accepted for use as qualified. Positive results for 
potassium were estimated due to low continuing calibration 
verification percent recovery. Several analytes were found as 
contaminants in laboratory method blanks. Positive results and 
nondetects for cadmium, chromium and magnesium were estimated due 
to a low matrix spike recovery. Positive results for boron were 
estimated due to a laboratory duplicate sample non-compliance. 
Some positive results for several analytes were estimated due to 
high serial dilution percent differences. No other problems were 
encountered. 



ROCKY FLATS 
CASE NO. SLCR4, SDG PXG4 

TABLE 1 - RECOMMENDATION SUMMARY 
Aluminum J4 
Antimony 
Arsenic 
Barium J4 
Beryllium 
Cadmium . J~ 
Calcium A’ J4 
Chromium ~ 1 ~ 4  

Cobalt 
Copper 
Iron 
Lead A1 

A! J4 

Magnesium ~1 ~ 1 , 4  

Manganese 
Mercury 
Nickel , 

Selenium 
Silver J4 
Sodium A’ J4 
Thall ium 
Vanadium 
Zinc 

Potassium J2,4  

Boron A’ ~ 3 1 4  

If the field is left blank, the qualifier is A, accept a.11 data. 

A1 

J1 

J 2  

J3 

J4 

- Accept data, but raise sample detection limit 
(where appropriate) to a revised detection 
limit due to laboratory method blank 
contamination. 

- Estimate I 1 J I 1  positive results ‘ or l1UJI1 

nondetects due to Matrix Spike %Rs outside of 
quality control limits. 

- Estimate I1J1@ positive results due to low 
continuing calibration verification recovery. 

- Estimate I 1 J l 1  positive results due to a 
laboratory duplicate R P D  non-compliance. 

- Estimate J I S  associated positive results due 
serial dilution % D s  > 10. 
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TO: RICE NINESTEEL 

FROM: RICKY C. DEPAUL 

C-4 9-4-2 -180 

DATE: APRIL 21, 1992 

CC: Do A. SCEEIB 

SUBJECT: INORGANIC DATA VALIDATION 
ROCKY FLATS 
CASE NO. SLClA, SDG PKGlA 

TCLP Metals: 

13 waters/ 

SC-02408-T, SC-03408-T, SC-04408-T, SC-05410-T, 
SC-06410-T, SC-07408-T, SC-08408-T, SC-09408-T, 
SC-10408-T, SC-11408-T, SC-12408-T, SC-13408-T, I SC-14408-T 

A validation was performed on the inorganic analytical data from 
Case No. SLClA, SDG PKGlA, water samples collected by EG&G Rocky 
Flats Inc. at the Rocky Flats site. The data were reviewed with 
reference to the EPA IIFunctional Guidelines for Evaluating 
Inorganic Analysesll as applied for use within USEPA Region VIII, 
and were evaluated based on the following parameters: 

* 0 
4 0 
* 0 

* 0 

* 0 

* 0 
* 0 

0 

0 

0 

Data Completeness 
Holding Times 
Calibration Verification 
Laboratory Blank Analyses 
ICP Interference Check Sample Results 
Matrix Spike Recoveries 
Laboratory Control Sample Results 
ICP Serial Dilution Results 
Detection Limits 
Sample Quantitation 

* - All quality control criteria were met for this parameter. 
The attached Table 1 summarizes the validation recommendations 
which were based on the followina information: 

Laboratory and/or field duplicates and CRDL Standard analyses were 
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not included with this analytical data set; hence the data were not 
evaluated for these parameters. 

Blanks 

No field quality control blanks were included with this analytical 
data set. Laboratory method blank analyses yielded the following 
contaminants in the maximum concentrations indicated: 

Analvte 

calcium 
cadmium 
iron 
magnesium 
silver 

Sample Affected: All 

Maximum Action 
Concentration (ug/l) Level (ug/l) 

33.0 
5.0 
10.0 
26.0 
4.0 

165 
25.0 
50.0 

20.0 
130 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Blank Actions: 

Value > IDL and < Action Level = Report value U. 
Value > IDL and > Action Level = Report value unqualified. 

Individual sample size and dilution factors were considered prior 
to the application of all actions levels. No actions were taken 
for calcium because all sample concentrations for this analyte are 
above the action level. 

Matrix Spike  Recoveries 

The Matrix Spike (MS) Percent Recoveries (%Rs) for barium and 
silver were < 75%, yet > 30%. Only positive sample results were 
reported for barium and these results are qualified as estimated, 
I 1 J 1 l .  Positive results and nondetects for silver are qualified as 
estimated, llJtl and WJv1, respectively. 

ICP Serial Dilution Results 

The Serial Dilution Percent Differences (%Ds) for barium, magnesium 
and calcium were greater than 10% when the undiluted sample 
concentrations were > 50X IDL. Positive sample results for these 
analytes, not qualified due to blank contamination, are qualified 
as estimated, IIJtt in the affected samples. 
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Overall Assessment of the D a t a  

The data are acceptable for use as qualified. Several analytes 
were found as contaminants in the laboratory method blanks. 
Positive and nondetected sample results for silver and barium are 
estimated due matrix spike recoveries less than 7 5 % ,  but greater 
than 30%. Positive results for barium, magnesium and calcium are 
estimated in the affected samples due to Icp serial dilution 
percent differences greater than 10%. No other problems were 
encountered. 

I I 
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ROCKY FLATS 
CASE NO. SLClA, 8DO PKGlA 

TABLE 1 - RECOMMENDATION SUMMARY 

Aluminum 
Antimony 
Arsenic 

Beryllium 
Cadmium A’ 
Calcium J2 
Chromium 
Cobalt 
Copper 

Lead 

Barium J1#2 

Iron A1 

Magnesium A’, J2 
. Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver A’, J1 
Sodium 
Thallium 
Vanadium 
Zinc 
Boron 

If the field is left blank, the qualifier is A - Accept all data. 
A’ - Accept data, but raise, sample detection limit (where 

appropriate) to a revised detection limit due to blank 
contamination. 

J’ - Estimate (J) positive results and (UJ) nondetects 
due to matrix spike recoveries < 75%, yet > 30%. 

J2 - ’ Estimate (J) positive results in affechd 
samples due to ICP serial dilution %Ds > I5 yo, 
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TO 8 RICE NINESTEEL 

INTERNAL CORRESPONDENCE 

C-4 9-4-2-17 4 

DATE: APRIL 20, 1992 

FROM: KAREN SABOLOSKY CC: DEB SCHEIB 

SUBJECT: INORGANIC DATA VALIDATION - TCLP METALS 
ROCKY FLATS 
CASE NO. SLC2A, SDG PKG 2A 

SAMPLES : 

Inoraanics: 

16/aqueous/ SC-15408-T, SC-23408-T, SC-24408-T, SC-16408-T 
SC-25408-T, SC-17408-T, SC-26408-T, SC-185XX-T 
SC-275XX-T, SC-195XX-T, SC-285XX-T, SC-205XX-T 
SC-29408-T, SC-215XX-T, SC-30408-T, SC-225XX-T 

A validation was performed on the inorganic analytical data from 
Case No. SLC2A, SDG PKG 2A, soil samples collected by EG&G Idaho 
Inc., on 1/15/92 at the Rocky Flats site. The data were reviewed 
with reference to the EPA IIFunctional Guidelines for Evaluating 
Inorganic Analyses!' as applied for use within Region VI11 and were 
evaluated according to the following parameters: 

* 

e 
e 
e 
e 
e 
e 
e 
0 

8 

All 

Data completeness 
Holding times 
Calibrations 
Blanks 
ICP interference check sample results 
Laboratory control sample results 
ICP serial dilution results 
Detection limits 
Sample quantitation 

quality control criteria were met forthis parameter. 

The attached Table 1 summarizes the validation recommendations 
which were based on the followinu information: 

Laboratory and/or field duplicates, matrix spike and CRDL Standard 
analyses were not performed for this analytical data set; hence 
the data were not evaluated for these parameters. 

Blanks 

Laboratory method blank /or TCLP preparation blank analyses yielded 
the following contaminants in the maximum concentrations indicated: 
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Maximum 
Analvte Concentration (ug/l) 
Calcium 87 
Iron 13 

Action 
Level (ug/l) 
435 
65 

Samples affected: All samples 

Blank Actions: 
Value > IDL and < Action Level = Report Value U. 
Value ? IDL and > Action Level = Report value unqualified. 

Dilution factors were considered prior to the application of all 
action levels. No actions were taken for calcium because all 
sample concentrations for this analyte are above the action level. 

ICP Serial Dilution Results 

Serial dilutions (%Ds) for barium were greater than 10% when the 
undiluted sample concentration was > 50 X IDL. Positive results 
for barium in the two affected samples are qualified as estimated, 
I1 Jll  . 
No other problems were encountered in this case. 

Overall Assessment of the Data 

The data are acceptable for use as qualified. Two analytes were 
found as contaminants in laboratory method and preparation blanks. 
Results for barium in some samples were estimated due to a serial 
dilution percent difference greater than 10%. 

I 
I 
I 
I 
I 
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ROCKY FLATS SITE 
CASE NO. 8LC2Ap SDG PKG 2A 

TABLE 1 - RECOMMENDATION SUMMARY 

Aluminum 
Antimony 
Arsenic 

Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead ~ 

Barium J1 

A1 

Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Boron 

I 
1 
I 
1 
I 
1 
I 
1 
1 
1 
1 
I 
I 
I 
I 
I 
I 
I 
I 

If the field is left blank, the qualifier is A - Accept all data. 
A’ - Accept data, but raise sample detection limit (where 

appropriate) to a revised detection limit due to blank 
contamination. 

J1 - Estimate llJ1l positive results for barium in affected 
samples due to ICP serial dilution %Ds > 10%. 
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C-49-4-2-174 

TO: RICE NINESTEEL DATE: APRIL 29, 1992 

FROM: KAREN SABOLOBKY CC: DEB BCHEIB 

SUBJECT: INORGANIC DATA VALIDATION - TCLP METALS 
ROCKY FLATS 
CASE NO. SLC3At SDG PKG 3A 

SAMPLEB: 

Inoraanics: 

14 /aqueous/ SC-3 1XXX-T, SC-38408-TI SC-325XX-T, SC-39408-T, 
SC-33XXX-T, SC-40408-T, SC-34XXX-T, SC-41408-tfl 
SC-355XX-T, SC-424XX-T, SC-36408-T, SC-435XX-Tr 
SC-37408-T, SC-445XX-T 

1 
E 
I 
I 
I 
I 
I 
I 
I 
I 

A validation was performed on the inorganic analytical data from 
Case No. SLC3A, SDG PKG 3A, soil samples collected by EG&G Idaho 
Inc., on 1/20/92 and 1/21/92 at the Rocky Flats site. The data 
were reviewed with reference to the EPA ttFunctional Guidelines for 
Evaluating Inorganic Analysestt as applied for use within Region 
VI11 and were evaluated according to the following parameters: 

* 

Data completeness 
Holding times 
Calibrations 
Blanks 
ICP interference check sample results 
Laboratory control sample results 
Matrix spike results 
ICP serial dilution results 
Detection limits 
Sample quantitatation 

All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations 
which were based on the followinu information: 

Laboratory and/or field duplicates and CRDL Standard analyses were 
not performed for this analytical data set; 
not evaluated for these parameters. 

hence the data were 

Blanks 

Laboratory method blank /or TCLP preparation blank analyses yielded 
the following contaminants in the maximum concentrations indicated: 
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Analvte 
Arsenic 
Calcium 
Iron 

Maximum Action 
Concentration (ug/l) I. Level (ug/l) 

73 365 
166 830 
16 80 

Samples affected: All 

Blank Actions: 
Value > IDL and < Action Level = Report Value U. 
Value > IDL and > Action Level = Report value unqualified. 

Dilution factors were considered prior to the application of all 
action levels. No actions were taken for calcium because all 
sample concentrations for this analyte are above the action level. 

ICP Serial Dilution Results 

The serial dilutions (%Ds) for magnesium, nickel, silver, iron, 
barium and calcium were greater than 10% when the undiluted sample 
concentrations were > 50 X IDL. Positive sample results for these 
analytes in affected samples are qualified as estimated, I 1 J I 1 .  

Matrix Spike 

The Matrix Spike (MS) Percent Recoveries (%Rs) for barium, lead, 
selenium and silver were below the lower quality control limit, but 
> 30%. Positive results and nondetects reported for these analytes 
are qualified as estimated, I1J1*, TJJfl, respectively. 

Overall Assessment of the Data 

The data 
found as 
blanks. 

are acceptable for use as qualified. Three analytes were 
contaminants in the laboratory method and preparation 
Results for magnesium, nickel, silver, iron, barium and 

calcium in several samples were estimated due to serial dilution' 
percent differences greater than 10%. Results for barium, lead, 

. selenium and silver were estimated based on low matrix spike 
recoveries. 
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ROCKY FLATS SITE 
CASE NO. SLC3Ap SDG PKG 3A 

TABLE 1 - RECOMMENDATION SUMMARY 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryl1 ium 
Cadmium 

Chromium 
Cobalt 

Calcium J1 

Copper 
Iron 
.Lead 

~ l ,  J~ 
J 2  

Magnesium 51 

Nickel J1 

Selenium J 2  

Manganese 
Mercury 

Potassium 
Silver J 1 r 2  
Sodium 
Tha.11 ium 
Vanadium 
Zinc 
Boron 

If the field is left blank, the qualifier is A - Accept all data. 
A1 - Accept data, but raise sample detection limit (where 

appropriate) to a revised. detection limit due to blank 
contamination. 

J1 - Estimate ffJff positive results for magnesium, nickel, 
silver, iron, barium and calcium in affected samples due 
to ICP serial dilution %D > 10%. 

J2 - Estimate DDJsD positive results and WJff nondetects due to 
matrix spike %R less than the quality control limit. 
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INTERNAL CORRESPONDENCE 

C-49-5-2-4 

RICH NINESTEEL DATE: MAY 1, 1992 TO : 

FROM : DWAYNE S. MOCK cc: D. A. SCHEIB 

SUBJECT: INORGANIC DATA VALIDATION 
ROCKY FLATS 
CASE NO. SLCR4A, SDG PKG4A 

Selected TCLP - Extracted TAL Metals: 

16/waters/SC- 
455XX-H, 465XX-H, 475XX-H, 485XX-H, 
495XX-H, 505XX-H, 515XX-H, 525XX-H, 
535XX-H, 545XX-H, 555XX-H, 565XX-H, 
57408-M, 58408-H, 595XX-M, 605XX-H 

A validation was performed on the inorganic analytical data from 
Case No. RFC2A, SDG PKGZA, water samples collected by HALLIBURTON 
NUS Environmental Corporation at the Rocky Flats site. The data 
were reviewed with reference to the EPA "Functional Guidelines for 
Evaluating Inorganic Analyses" as applied for use within Region 
VIII, and were evaluated based on the following parameters: 

' *  0 
* 0 

* 0 

0 
* 0 

0 
* 0 

0 
* 0 

* 0 

Data Completeness 
Holding Times 
Calibration Verification 
Laboratory Blank Analyses 
ICP Interference Check Sample Results 
Matrix Spike Recoveries 
Laboratory Control Sample Results 
ICP Serial Dilution Results 
Detection Limits 
Sample Quantitation 

* -  All quality control criteria were met for this parameter. 

No laboratory duplicate analyses were included in this analytical 
data set, therefore the data was not evaluated for this parameter. 
Also, no field duplicate pair was included with this data set. 

The attached Table 1 summarizes the validation recommendations 
which were based on the followinq information: 

Blanks 

No field quality control blanks were included with this analytical 
data set. 
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Laboratory method blank analyses yielded the following contaminants 
in the maximum concentrations indicated: ’ 

Maximum Action 
Analvte Concentration (ug/l) Level (ug/l) 

iron 
silver 
mercury 
magnesium 
lead 
arsenic 
calcium 

54.0 
3.0 
0.1 

33.0 
31.0 
60.0 
64.0 

270.0 
15.0 
0.5 

165.0 
155.0 
300.0 
320.0 

Sample Affected: All 

Blank Actions: 

Value > IDL and c Action Level = Report value U. 
Value > IDL and > Action Level = Report value unqualified. 

Qualifications as indicated above were made for iron, mercury, 
magnesium, lead, and arsenic. No actions were taken for calcium 
because all calcium results are greater than the validation action 
level. 

Matrix Spike Recoveries 

Matrix Spike (MS) Percent Recoveries (%Rs) for arsenic and silver 
were extremely low ( <  30%). Positive results for these analytes 
were qualified for blank contamination; nondetects are rejected, 
(R). 

MS %Rs for barium and lead were below the 75% quality control limit 
(yet > 30%). Positive results (not qualified due to blank 
contamination) and nondetects for these analytes are qualified as 
estimated, (J) and (UJ), respectively. 

ICP Serial Dilution Results 

The ICP Serial Dilution Percent Difference (%D) for chromium in 
sample SC-475XX-H and calcium in sample SC-505XX-H exceeded the 10% 
quality control limit. The positive result for these analytes in 
these samples are qualified as estimated, (J). 
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I 

Overall Assessment of the Data 

The data are acceptable for use as qualified except for any 
rejected data. Several analytes were detected as contaminants in 
the laboratory method blanks. Matrix spike recoveries for several 
analytes were noncompliant resulting in the rejection and/or 
estimation of associated sample data. Two analyte results were 
estimated due to noncompliant serial dilution anlaysis results. No 

I 
I other problems were encountered. 
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ROCKY FLATS 
CASE NO. RFCZA, SDG PKG2A 

TABLE 1 - RECOMMENDATION SUMMARY 

A1 umi num Iron A' 
Arsenic A' R1 Lead A' J' 
Barium J' Mercury A' 
Cadmium Nickel 
Calcium J2 

Magnesium A' 

Selenium 
Chromium J2 Silver Ai, !I' 

If the field is left blank, the qualifier is A - Accept all data. 

A' - Accept data, but raise sample detection limit (where 
appropriate) to a revised detection limit due to blank 
contamination. 

J' - Estimate (J) positive results and (UJ) nondetects due to 
MS %R < 75% but > 30%. 

J2 - Estimate (J) positive result for chromium in sample SC- 
475XX-H and calcium in sample SC-505XX-H because ICP 
Serial Dilution " a s  exceeded 10%. 

R' - Reject (R) nondetects in all samples due to extremely low 
MS recoveries. 
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dAh\ .r.rHALLIBURTON NUS \ww Environmental Corporation INTERNAL CORRESPONDENCE 

C-49-4-2-172 

TO : MR. RICH NINESTEEL DATE: APRIL 17, 1992 

FROM : KELLY A. JOHNSON COPIES: D.A.SCHEIB 

SUBJECT: MISCELLANEOUS DATA VALIDATION - LEACHATES 
ROCKY FLATS 
CASE NO. SLCR1, PKG. 1 

SAMPLES : 
Miscellaneous/TCLP Leach/ASTM Leach: 

14 soils/SC-02408-T, SC-03408-T, SC-03408-T-D, 
SC-04408-T, SC-05410-T, SC-06410-T, SC-07408-T, 
SC-08408-T, SC-09408-T, SC-10408-T, SC-11408-T, 
SC-12408-T, SC-13408-T, SC-14408-T 

PARAMETERS: 
Miscellaneous 
Alcohols, pH, Total Organic Carbon (TOC), 
Ammonia (N) Distillation, Bulk Density on Waste, 
Percent Moisture, Total Cyanide, Gross Alpha 
Screen, Gross Beta Screen, Free Swell Test, 
Amenable Cyanide 

TCLP Leach 
PH 

ASTM Leach 
Ortho Phosphorous (as P) , Turbidimetric Sulfate 
(as SO,), Nitrate (as N), Chloride (Cl), Total 
Dissolved Solids at 180 C (TDS), Percent Recovery of 
Solids after ASTM Leach 

A validation was performed on various analytical data from the 
miscellaneous, TCLP leachate, and ASTM leachate analyses of Case 
No. SLCRl PKG.l of saltcrete soil samples collected by EG&G Rocky 
Flats Inc. on January 13-14, 1992 at the Rocky Flats site. One 
field duplicate pair was included with this analytical data set. 

The data were reviewed with reference to the EPA "Functional 
Guidelines f o r  Evaluating Organic Analyses" as applied f o r  use 
within Region VI11 and were evaluated based on the following 
parameters: 
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* 0 Data Completeness , 

* 0 Matrix Spike/Matrix Spike Duplicate 
0 Holding Times 

0 Field Duplicate Precision 

* -  All quality control criteria were met for this 
parameter. 

The attached Table 1 summarizes the validation aualifications which 
were based on the followina information: 

HOLDING TIMES 

ASTM Leachate 

The holding time for Total Dissolved Solids (TDS) analyses exceeded 
the maximum allowable holding time by 10 days for samples; SC- 
02408-T, SC-03408-T, SC-03408-T-D, SC-04408-T, SC-05410-T and 9 
days f o r  samples SC-06410-T, SC-07408-T, SC-08408-T, SC-09408-T, 
SC-10408-T, SC-11408-T, SC-12408-T, SC-13408-T, SC-14408-T. Only 
positive sample results were reported for this parameter and these 
results are qualified as estimated (J). 

FIELD DUPLICATE PRECISION 

Miscellaneous 

The Relative Percent Difference (RPD) for the analysis of Gross 
Alpha Screen was high (in excess of 30%) for the field duplicate 
pair consisting of samples SC-03408-T and SC-03408-T-D. Only 
positive sample results were reported for this parameter and these 
results are qualified as estimated (J). 

OVERALL ASSESSMENT 

TDS results are qualified as estimated due to holding time 
exceedances. Gross Alpha Screen results are qualified as estimated 
due to field duplicate imprecision. 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Support Documentation 
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ROCKY FLATS 
SLCR1, PKG.l 

TABLE 1 - QUALIFICATION SUMMARY 

Alcohols ................................................. 
pH ....................................................... 

If the field is left blank, the qualifier is A - Accept all data. 

J' - Estimate (J) positive results for TDS due to holding time 
exceedance. 

J2 - Estimate (J) positive results for gross alpha screen 
results due to field duplicate imprecision. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- 

(TOC) .................................................... 
Ammonia (N) Distillation................................. 
Percent Moisture......................................... 
Total Cyanide ............................................ 
Gross Alpha Screen ....................................... J2 

Amenable Cyanide ......................................... 
TCLP pH .................................................. 
Ortho Phosphorous (as P) ................................. 
Nitrate (as N) ........................................... 
Chloride (Cl) ............................................ 

Gross Beta Screen........................................ 
Free Swell Test.......................................... 

Percent Recovery of Solids after ASTM Leach.............. 

Turbidimetric Sulfate (as SO,) ........................... 

Bulk Density on Waste.................................... 
(TDS) .................................................... J1 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

dhHAUIBURTON NUS 
Environmental Coqomtbn INTERNAL CORRESPONDENCE 

6-49-5-24 9 

TO : M R o  RICH NINESTEEL DATE: MAY 71 1992 

FROM: KELLY A. JOHNSON ~ f i S  COPIES: DoAoSCBEIB 

SUBJECT: MISCELLANEOUS DATA VALIDATION - LEACHATES 
ROCKY FLATS 
CASE NO. SLCR2, PKG. 2 

SAMPLES: 
Miscellaneous/TCLP Leach/ASTM Leach: 

19 soils/SC-15408-T, SC-16408-T, SC-17408-T, 
SC-185XX-T, SC-195XX-T, SC-205XX-T, SC-215XX-T, 
SC-225XX-T, SC-23408-T, SC-24408-T, SC-25408-T, 
SC-26408-T, SC-275XX-T, SC-285XX-T, SC-29408-T, 
SC-30408-T, SC-14408-T-B , SC-14408-T-F, SC-205XX-T(MS) 

PARAMETERS : 
Miscellaneous 
Alcohols, pH, Total Organic Carbon (TOC), . 
Ammonia (N) Distillation, Bulk Density on Waste, 
Percent Moisture, Total Cyanide, Gross Alpha 
Screen, Gross Beta Screen, Free Swell Test, 
Amenable Cyanide 

TCLP Leach 
PH 

ASTM Leach 
Ortho Phosphorous (as P) , Turbidimetric Sulfate 
(as SO,), Nitrate (as N), Chloride (Cl), Total 
Dissolved Solids at 180 C (TDS), Percent Recovery of 
Solids after ASTM Leach 

A validation was performed on various analytical data from the 
miscellaneous, TCLP leachate, and ASTM leachate analyses of Case 
No. SLCRl PKG.l of 19 (including two field blanks) saltcrete soil 
samples collected by EG&G Rocky Flats Inc. on January 15-16, 1992 
at the Rocky Flats site. 

The data were reviewed with reference to the EPA !@Functional 
Guidelines for Evaluating Organic Analyses" as applied for use 
within Region VI11 and were evaluated based on the following 
parameters: 
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* 0 Data Completeness 
0 Holding Times 
0 Field Blanks 
0 Matrix Spike/Matrix Spike Duplicate 

* - All quality control criteria were met for this 
parameter. 

The attached Table 1 summarizes the validation uualifications which 
were based on the followina information: 

HOLDING TIMES 

ASTM Leachate 

The holding time for ortho phosphate analyses exceeded the maximum 
allowable holding time by 17 days for samples; SC-15408-T, SC- 

14408-T-F and 16 days for samples SC-205XX-T, SC-215XX-T, SC-225XX- 

285XX-T, SC-29408-T, SC-30408-T, , SC-205XX-T(MS). Positive and 
nondetected results are qualified as estimated (J) and (UJ) , 
respectively. 

16408-T, SC-17408-T, SC-185XX-T, SC-195XX-T, SC-15408-T-T, SC- 

T, SC-23408-T, SC-24408-T, SC-25408-T, SC-26408-T, SC-275XX-T, SC- 

The contaminants found. in associated low level laboratory method 
and/or trip blanks analyses are summarized below: 

Maximum 
Analvte Concentration Action Level 

nitrate 0.2 mg/L 0.2 mg/L 
total phosphorus 0.05 mg/L 0.05 mg/L 
total iron 0.14 mg/L 0.14 mg/L 

Samples Af 2ected: 

chloride 2 mg/L 2 mg/L 

All low level samples 

Blank Actions: 
o Value < CRQL; report CRQL followed by a U. 
o Value > CRQL and < action level; report value followed by a U. 
o Value > CRQL and,> action level; report value unqualified. 
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The action levels were set using only the maximum concentrations of 
analytes found in field quality control blanks. No actions were 
taken for any of the analytes since no positive results were 
reported for them in any environmental samples. 

MATRIX SPIKE RECOVERIES 

Miscellaneous 

Matrix Spike Percent Recoveries (%Rs) were reported by the 
laboratory to indicate matrix interferences for (TOC), but in the 
professional opinion of the data reviewer matrix spike recoveries 
of (71) and (72) will not adversely implicate the data. Therefore 
no qualifications were necessary. 

However there was a %R for total cyanide that was excessively high 
(152%). Positive in all samples are affected and are qualified as 
estimated (J) . 
OVERALL ASSESSMENT 

Ortho-phosphate results are qualified as estimated due holding time 
exceedances. Also total cyanide results are affected by high matrix 
spike %Rs and are qualified accordingly. 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. .Appendix B - Support Documentation 
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ROCKY FLATS 
SLCR2, PKG.2 

TABLE 1 QUALIFICATION SUMMARY 

Alcohols 
PH 
(TOC) 
Ammonia (N) Distillation 
Percent Moisture 
Total Cyanide 
Gross Alpha Screen 
Gross Beta Screen 
Free Swell Test 
Amenable Cyanide 
TCLP pH 
Percent Recovery of Solids after ASTM Leach 
Ortho Phosphorous (as P) 
Turbidimetric Sulfate (as SO,) 
Nitrate (as N) 
Chloride (Cl) 
Bulk Density on Waste 
(TDS) 

5.2 

J1 

If the field is left blank, the qualifier is A - Accept all data. 
J1 - Estimate (J) positive results for Ortho-phosphate due to 

J2 - Estimate (J) positive results for total cyanide 

holding time exceedance. 

results due to high matrix spike %Rs. 



AhHALLIBURTON NUS 
Environmental C~rporation 

TO: RICH NINBSTEEL 

FROM: KENT WEAVER 

INTERNAL CORRESPONDENCE 

C-49-4-2-279 

DATE: APRIL 30, 1992 

COPIES: D. A. SCHEIB 

SUBJECT: MISCELLANEOUS DATA VALIDATION 
ROCKY FLATS 
CASE NO. SLCR3, 8DG PKG3 

SAMPLES: 17/sludges/ 

SC-31XXX-T SC-325XX-T SC-33XXX-T 
SC-34XXX-T SC-3 55XX-T SC-3 6408-T 
SC-37408-T SC-37408-T-D SC-38408-T 
SC-39408-T SC-40408-T SC-4 1408-M 
SC-41408-M-D SC-424XX-T SC-435XX-T 
SC-435XX-T-D SC-445XX-T 

G/waters/ 

SC-355XX-T-F SC-355XX-T-B SC-41408-M-F 
SC-41408-M-B SC-424XX-T-F SC-445XX-T-B 

A validation was performed on the miscellaneous analytical data 
from Case No. SLCR3, SDG PKG3, pond sludge samples collected by 
HALLIBURTON NUS Environmental Corporation at the Rocky Flats site. 
The samples were analyzed for alochols, ammonia, chloride, total 
and amenable cyanide, gross alpha and beta screen, total organic 
carbon, percent moisture, ortho phosphorous, pH, sulfate, dissolved 
solids, nitrate, bulk density, and selected metals. The data were 
reviewed with reference,to method-specific quality control criteria 
and the EPA #'Functional Guidelines for Evaluating Inorganic 
Analysesuu as applied for use within Region VI11 as applicable. the 
data were evaluated based on the following parameters: 

* e Data Completeness 
* e Holding Times 

* e Laboratory control sample recoveries 
* e Field duplicate precision 
* e Compound Quantitation 

e Blanks 
e Matrix spike/matrix spike duplicate results 

* - All quality control criteria were met for this parameter. 
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The attached Table 1 summarizes the validation recommendations 
which were based on the followina'information: 

Boron, calcium, sodium, and amenable cyanide were detected at very 
No low levels in aqueous field quality control blanks. 

qualifications were made because the positive results reported for 
these analytes were greater than five times the amount found in the 
blanks. 

MATRIX BPIKE/MATRIX SPIKE DUPLICATE REBULTB 

Matrix spike (MS) Percent Recoveries (%Rs) for chromium and 
magnesium exceeded the upper quality control limits. Positive 
results for these analytes in the selected metals samples are 
qualified as estimated l 1 J I 1 .  

An MS %R for ortho phosphorous was low (< 7 5 % ,  but > 30%). The 
nondetect for this analyte in the associated sample has been 
qualified as estimated, llUJtl. 

An MS %R for total cyanide was high (> 125%). The positive result 
for this compound in the associated sample has been qualified as 
estimated, I r J I 1 .  

No other problems were encountered in this case. 

OVERALL ABSEBBMENT 

The data are acceptable for use as qualified. 
were estimated due non-compliant matrix spike recoveries. 

Various sample data 



I 
I 
I 
1 
1 
I 
1 

C-4 9-4-2-2 79 
Mr. Rich Ninesteel 
April 30, 1992 
Page Three 

ROCKY FLAT8 
CASE NO. 8LCR3, 8DG PRG3 

TABLE 1 - RECOMMENDATION SUMMARY 

alcohols 
ammonia 
chloride 
amenable cyanide 
total cyanide 
gross alpha and beta screen 
total organic carbon 
percent moisture 
ortho phosphorous 
PH 
sulfate 
dissolved solids 
nitrate 
bulk density 

J2 

J1 -r' selected metals 

J1 - Estimate ltJtt positive results for chromium and 
magnesium in associated samples due to non- 
compliant MS recovery. 

J2 - Estimate glJ1t positive result in associated 
sample due to high MS recovery. 

J3 - Estimate TJJtl nondetect in associated sample 
due to low MS recovery. 



INTERNAL CORRESPONDENCE 

TO: RICE NINESTEEL 

FROM : KENT WEAVER 

SUBJECT: MISCELLANEOUS DATA VALIDATION 
ROCKY FLATS 
CASE NO. SLCR4, SDG PKG4 

C-49-4-2-273 

DATE: APRIL 29, 1992 

COPIES: D. A. SCBEIB 

SAMPLES: 17/sludges/ 

SC-455XX-H SC-455XX-H-D SC-465XX-H 
SC-475XX-H SC-485XX-H SC-495XX-H 
SC-505XX-H SC-515XX-H SC-525XX-H 
SC-535XX-H SC-545XX-H SC-555XX-H 
SC-565XX-H SC-57408-M SC-58408-M 
SC-595XX-M SC-605XX-M 

2 /water/ 

SC-485XX-H-F SC-485XX-H-B 

A validation was performed on the miscellaneous analytical data 
from Case No. SLCR4, SDG PKG4, pond sludge samples collected by 
HALLIBURTON NUS Environmental Corporation at the Rocky Flats site. 
The samples were analyzed for alcohols, ammonia, chloride, total 
and amenable cyanide, gross alpha and beta screen, total organic 
carbon, percent moisture, ortho phosphorous, pH, sulfate, dissolved 
solids, nitrate, bulk density, and selected metals. The data were 
reviewed with reference to method-specific quality control criteria 
and the EPA "Functional Guidelines for Evaluating Inorganic 
Analyses" as applied for use within Region VIII, as applicable. 
The data were evaluated based on the following parameters: 

I 
1 
1 
I 

* 0 Data Completeness 
* 0 Holding Times 

* 0 Laboratory control sample recoveries 

* 0 Compound Quantitation 

0 Blanks 
0 Matrix spike/matrix spike duplicate results 

0 Field duplicate precision 

* - All quality control criteria were met for this parameter. 
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The attached Table 1 summarizes the validation recommendations 
which were based on the followina information: 

Boron and sodium were detected at very low levels in an aqueous 
field quality control blank. No qualifications were made because 
the positive results reported for these analytes were greater than 
five times the amount found in the blank. 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS 

Matrix spike (MS) Percent Recoveries (%R) for cadmium, chromium, 
and magnesium exceeded the upper quality control limits. Positive 
results for these analytes in the selected metals sample are 
qualified as estimated I 1 J t 9 .  

An MS %R for ortho phosphorous was low (<. 75%, but > 30%). The 
nondetect for this analyte in the associated sample has been 
qualified as estimated, llUJ1l. 

An MS %R for chloride (0%) was low. The positive result for this 
compound in the associated sample has been qualified as estimated, 
II Jll . 
FIELD DUPLICATE PRECISION 

The Relative Percent Differences (RPDs) for the amenable cyanide 
and total cyanide results in the field duplicate pair (SC-455XX-H, 
SC-455XX-H-D) exceeded the 50% quality control limit for solid 
samples. Positive results for these analytes in the field 
duplicate pair have been qualified as estimated, l lJt l .  

No other problems were encountered in this case. 

OVERALL ASSESSMENT 

The data are acceptable for use as qualified. Various sample data 
were estimated due to field duplicate imprecision and non-compliant 
matrix spike recoveries. 
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ROCKY FLATS 
CASE NO. SLCR4, SDG PKG4 

TABLE 1 - RECOMMENDATION SUMMARY 

alcohols 
ammonia 
chloride 
amenable cyanide 
total cyanide 
gross alpha and beta screen 
total organic carbon 
percent moisture 
ortho phosphorous 
PH 
sulfate 
dissolved solids 
nitrate 
bulk density 

selected metals 

J4 
J2 
J2 

J3 

J1 

J1 - Estimate IvJtv positive results for cadmium, 
chromium, and magnesium in the total metals 
sample due to high MS recovery. 

J2 - Estimate trJvv positive results in the field 
duplicate pair due to poor field duplicate 
precision. 

J3 - Estimate WJtv nondetect in associated sample 
due to low MS recovery. 

J4 - Estimate IvJvv positive result in associated 
sample due to low MS recovery. 
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APPENDIX F 

CALCULATIONS TO DETERMINE 
IF RCRA STANDARDS ARE EXCEEDED 
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v/A TRI-WALL STACKS 

rl TRI-WALLS IN METAL CONTAINERS 

STATUS SEQUENCE SAMPLE NUMBER 
1. UP/UT/US = 28 
2. UT/US = 06 
3. us = 1 2  AND 2 5  

P = NUMBER OF PROPOSED SAMPLES TO BE COLLECTED BY STACK LOCATION 

C = CONFIRMED STACK SAMPLE - ILLUSTRATED BY SAMPLE SEQUENCE NUMBER 
(SEE TABLE A-1 THE SEQUENCE NUMBER IS THE FIRST TWO NUMBERS 
IN THE SAMPLE NUMBER’S ALPHA-NUMERIC CODE) 

UT = UNCONFIRMED TENT NUMBER 
(WITH STATUS 1 - FROM 2, 8, OR IO; WITH STATUS 2 - FROM EITHER 8 OR 10) 

US = UNCONFIRMED STACK IDENTIFICATION (FROM TENT 8) , 

UP = UNCONFIRMED PAD NUMBER (FROM EITHER 904 OR 750) 

E PR OPOSED AND CONFIRMED SFQUENCE NUMEIm 
OF SALTCRETE~~ SAMPLES C O L U T E D  B Y STACK LOCATION FROM 

TENT 8. P AD 904 
POCKY FLATS COMPLEX. C OLORADO 
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STATUS SEQUENCE SAMPLE NUMBER 
1. UP/UT/US = 28 
2. us 

LEGENn 
= 18 AND 27 

P = NUMBER OF PROPOSED SAMPLES TO BE COLLECTED BY STACK LOCATION 

C = CONFIRMED STACK SAMPLE - ILLUSTRATED BY SAMPLE SEQUENCE NUMBER 
(SEE TABLE A-i THE SEQUENCE NUMBER IS THE FIRST TWO NUMBERS 
I N  M E  SAMPLE NUMBER’S ALPHA-NUMERIC CODE) 

UT = UNCONFIRMED TENT NUMBER 
(FROM 2. 8, OR 10) 

US = UNCONFIRMED STACK IDENTIFICATION (FROM TENT 2) 

UP = UNCONFIRMED PAD NUMBER (FROM EITHER 904 OR 750) 

1 S U NCE NUMBER. 

TENT2. PAD 7 50 
ROCKY FLATS COMPW.  COLORAD 0 

OF SALT CRETE S A W S  C O U C T E D  Y STACK LO CATION FR OM 

NOT TO SCALE 

FIGURF A-4 
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PONDCRETE TRI-WALL 

PONDCRETE TRI-WALL I I 

P = NUMBER OF PROPOSED SAMPLES TO BE 
COLLECTED BY STACK LOCATION 

AND ACTUAL N U W  
CTED RY 

STACK LOCATION FROM TENT 6. PAD 750 
ROCKY FLATS- COWLEX. COLORADO 

NOT TO SCALE 

STACK U 

A = ACTUAL NUMBER OF SAMPLES COLLECTED 

1. 

2. 

NO’IES 
SAMPLE SEQUENCE NUMBER IS THE FIRST 
TWO NUMBERS IN THE SAMPLE NUMBER’S 
ALPHA-NUMERIC CODE (SEE TABLE A-1) 

HALF CRATE SAMPLES WITH SEQUENCE 

55, AND 56 HAVE AN UNCONFIRMED STACK 
NUMBERS 45, 46, 48. 51, 52, 53. 

GURE A -5 
IDENTIFICATION STATUS AND COULD BE 
EITHER FROM THE SOUTH LAYDOWN AREA 
OR TENT 6. 
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. . . . .  SALTCRE~E. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  
- 4 x 2 ~ 3  4x2~3  3 ~ 5 x 2  5 x 2 ~ 3  4x2~3  

ASPHALT r 1 :1 x3 

ASPHALT 

. . . . . . . .  

COLLECTED BY STACK 

A = ACTUAL NUMBER OF SAMPLES COLLECTED 

C = CONFIRMED STACK SAMPLE - ILLUSTRATED 
BY SAMPLE SEQUENCE NUMBER 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 x 3  2x1 ox; . - . .  

3 x 5 ~ 2  . u-3x3 
M-4x3 

3 x 5 ~ 2  E-4x4 NOTES 
1. SAMPLE SEQUENCE NUMBER I S  M E  FIRST 9 

TWO NUMBERS I N  THE SAMPLE NUMBER'S * 

ALPHA-NUMERIC CODE (SEE TABLE A-1) * 

U 
METALS 

3 x 5 ~ 2  U 3 x 5 ~ 2  

A = (?) 

54 
HALF 

CRATE 

3 x 5 ~ 2  

7 3 x 5 ~ 2  
J 

A = (?) 
c = 49 

50 
HALF 

CRATE 

P = (3) 

2. '  HALF CRATE SAMPLES WITH SEQUENCE : 
NUMBERS 45, 46, 48, 51, 52. 53, 

STACK IDENTIFICATION STATUS AND COULD . 
AREA OR TENT 6. 

55, AND 56 HAVE AN UNCONFIRMED . 
eE EITHER FROM THE SOUTH LAYDOWN 

I 
METALS . . . . . . . . .  

2-3 TRIWALLS/METAL CONTAINER 
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FIGURE A-6 
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